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FIRST BOOKE 
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OF T HE 
SECTOR 


CHAP. Ek 
' The Deſcription, themaking, and the generall je 
of the Seitor, y ; 
Seftor 1n Geometric , is a figure com | 


prehended of two right [nes CONtatii- 
ing an angle atthe center, and of the 
circumference atlumed by them. Tins 
Geometrricall inſtrument having two legs 
SS >, containing all varietie of angles, & the 
_diſtanceof thefecte, repreſenting the 
ſ\ubrenſes of the circumference, is therefore called by the 
tame name. 

It containeth 12 {enerall lines or ſcales, of which 7 arc 

encraN,the other 5 more particular. The firft is the ſcale 
of Lizes diuided into 100 equall parts, and numbred by 
I. 2. 3.4.5.6. 7. 8.9.10. 


oc. a+, 


'Thefecond, the lines of Swperficies dinided into 108 | 
B Vneqmalt i 


”  ———_—_ 


3 7 he deſcription of the Lines, 
viiequallparts, and numbred by 1.1.2. 3.4.5.6. 5.8. 


. 10. 
1 Therhird, the lines of Solids, diunided into To00 vne- 
qual parrs, & numbred by 1.1.1. 2.3.4.5.6,7.8, 9,10. 

The fourth, the lines of Sires and Chorvs diutided into 
9 dezrees, and numbred with 10. 20. 30. vnto 90, 

Theſe foure lines of Lines, of Superfictss, of Solids, and 
of Sizes, arc ail drawne trom the center of the Seftor 21- 
moit ro the end of tis iegs. They are dr wwne on both che 
legs, that euery line may haue his fellow, All of chem are 
of one length, that they may an{were one to the other: 
And ev-ry one hath Tis parallels, char the cye may the 
berrer diſtinguiſh the ditions. Bur of the parallels thoſe 
oneiy which arc inward moſt containe the truedwilions. 

There are three other generall lines, which becaufe 
they are Infinite are placed on the {ide of che Sefor, The 
frit a line of Taxgents, numbred with 10. 20, 30. 40. 50. 
&o. {ignitying {o many degrees from the beginning of 
the ine,of which 45 are cquall to the whole line of Siner, 
the reit follow as the length of the Seftoy will beare. 

Tie ſecond, a line of Secants, dinided by pricks inte 
So degrees, whole beginning 1s the ſame, with that of 
the Ine of Tangents,to which 1t iS 1oyned. 

Thetlurd, is the Aferidfan line, or line of Rambs, diui- 
ded vnequally into degrees, of which che firlt 70 arc al- 
oſt cquallto rhe whole tne of Sizes, the refit follow yn- 
to $4 according to the length of the Setfor, 

Qr the particular lines inferred among the generall, 
becauic there was yoyd ſpace,the firſt are the lines of Qwa- 
" Gratyre piiced berweene the nes of Sines, and noted. 
wich ro. 9.8. 7:5,6. 5.590. 2. 

The tecond, the lincs of Segmentr placcd betweene the 
thnes of Sizes and Superficzes, diuided into 50 parts, and 
4umnbercd vith 5.6. 7. 8.9. 10. 

The th:rd,che lines of Inſcrtbed bodies in the ſame Sphere, 
olaccd betrveenc the tcales of Zines, and nored with D.'S. 
,6:0.71 | 
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Toe waking, of the Sector, © 3 


Thefonrth, the lines of E quated bodtes,placed between 
thelines of Lines and Solids, and noted with D.1.C.S.O.T. 
The fift, are the lines of Mertalir, inſerted with the 


| lines of Eguated bodies (there being roome ſuthcicnt)and 


noted with theſe Characters. ©. Y. h. ).9. dV. 

There remaine the edges of the Seitor, and on the one 
T haue ſet a line of Inches, which arethe twelth part: 
of afoote Engliſh : on the other aletler linc of Tangents, 
torwhich the Gnowmos is Radins, | 


2 Of the making of the Seftor. 
LS a Ruler be firſt made either of brafleor of wood, 


like vnto the former figure, which may open and 
ſhut vpon his center. The head of it way be abour the 
ewelth part of the whole length, that it may beare the 
moueable foote, and yet the moft part of the diuiſion; 
may fall without it, Then let a. moneable Gnemon be (ct 
at the end of the moucable foote, and there turne ypon 
aneAxs, ſo as it may ſometime ſtand ata righr angle 
with the feere,and ſometimes be mcloſed within the feer. 
Bur this 15 well knowne tothe workeman. | 
For drawing of the lines. Vpon the center of the Setfor, 
and {cmidiameter ſomervhat ſhorter then one of the teer, 
draw an occult arke of a circle, croſſing the cloſure of the 
inward edges of the Sectoy about the letter T. 
In this arke, at one degree on either l1de trom the edge, 
draw right lines from the Center,fitting them with Paral- 
lels and dinide them into an hundred cquall parts, with 
ſubdivifions mto- 2.5.07 Io, as the line will beare, bur ict 
che numbersſet to them), be onely 1.2.3.4.&c.vnto 10, as 
in the example. Theſe lincs ſo divided, I call the lines 
or ſcales of. Lines; and they are the ground of all the ret, 
In.chis Arke at:5 degrees on _—_ ſide, trom thc edge 
neere 7, drawe other r1ght lines from the' Center, and ht 


them yith Parallells, Thefe ſhall feruc for the lines of 


Solids. 
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4 The inſcription of the lines, 


Then on the other fide of the Sefor in l:ke manner, ' 
pon the Center & equall Semidiameter,drawe another 
iike Arke of a circle : & heere againe at one neerc degree 
on cichcr {ide tro the edze neere rhe letter 92 draw righc 
lines from the Center,and fit them with parallells, Thele 
ſhall {erne for the lines or Se. 

At 5 Degrees on either {ide from the edge neere ©_ 
drawe other right lines from the center,and fit them with 
parzlle!s: thete ſhall ſ-rue for the hnes of Swperficies. 

Theſe fonre princip2!l lines being drawne, and fitted 
with parallels, we may drawe other lines in the middic 
beavecns the edges and the lines of Lies, which ſhall 
ſerue for the lines of mmſcribed bodies, and others betweene 
the edges and the Sizes for the lines of quadratere. And {# 
che reſt as 11 the example. 


3 Toainiacthe lines of Superfictes. 


Ecig like Swperficies doe hold in the: proportion of 

thei homelopail hides du plicated, by the 29 Pro, 6 hb. 
Exhd.li you thall hnd meance proportionals beriveen the 
whole tide,and each hundred part of the like (ide, by the 
13 Pro.6 hiÞ, Exclia.all oft them cutting the ſame line,thai 
1:20 lo cutthal conteine the diviftions required.herefore 
«poi the center A and Semidiamiter equall ro the line of 
7 mes, deteribeaSemiarcle ACB D, with 4 B perpendt- 
nlario the ataincter C D,Andalerthe Scemidiameter AD 
be divided as the line of Lizes into an hundred parts, & A 
Z inc onic halte of AC dmided allo into an hundred parts, 
lo fhallche dmiiljons1n AE be the centers from whence 
vOU [Þall deſcribe the Semicireles C10. C20, C 20. &c. 
ding ehc [12  Binto an hundred vnequall parts: and 
ins ime A Blo dimnded ſhall be the line of Swperficies, and 
autt be trancircd into the Sector, Butler the number: 
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The inſcription of the lines. $ 


4 Todinidethe lines of Solids. 


A Eng like Solids do hold in the proportion of riicir 56 
O wologal ſides triplicatcd, if you ſhall inde two meane 
proportionalls betiyeci the whote fide & each thoutard 
parc of the like ſide : all of chem cutting the ſame two 
right lines, the former of thoſe lines {o cut,thall containe 
the duſions required, 

Wherefore vpon the center A & Semidiaineter equal} 
to the line of Lines. deſcribe a circle and diuide it into 4 
cquall parts © EZ B D,drawing the croſſe diameters C P,£ 
D.Then dwide the {emidiameter A C,firſt into 10 equali 
parts, and betweene the wholeline AO & 4 Frhe tenth 
part of A C,ſecke out rwo meane proportionall lines A 7 
and A H. againe betweene A D and AG being twc 
tenth parts of A C, ſceke out rwo meane proport101:ais 
AL and AK, and fo forward in the reſt, So {hall che ime 
AB be diuided into 10 ynequall parts, 
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s The inſcription of the lines, 


Secondly, diuide each tenth part of the line FC 1nto 
Eo more, and berweene the whole line A D, and cach of 
them, ſceke out two meane proportionalls as before : $6 
Hall che line 42 be dinided now into an hundred yn- 
e<quall parts. 

Thirdly, If the lengeh will beare it,ſubdmidethe line 
A © onceagame,cach part into ten more: and berweene 
the whole bne AD and cach ſubdmulion, ſeeke two 

JI11 EAI 


oe) td ee 


4242) ee Hg BT 0c 


” = 


The inſcription of the lines; 7 
meane proportionalls as before. So ſhould the line FB 
be now diuided into ro00 parts. But the ruler being 
fort, it ſhall ſufhce, if thoſe yo which are neareſt the 
center be exprelTed, the reſt be vnderſtood to be ſo diuj- 
ded, Hough acually they be diuided into no more then 
5 or 2, and*this lime AB fo diuided ſhall bz the line of 
Solids,and muſt betransferred into the Sector 2: Bur let the 
numbersfert to rhem be onely 1; tr. 1. 2, 3. &c. vnto 10. as 
in the example. 


5 To diuiacthe lines of Sines 4nd Tangents on the 
| ſrae of the Sector. 


I 7 Pon the center 4, and ſemidiameter equall to rhe 


line of Lives, deſcribe a ſemicircle A B C D, with 4 


B, perpendicular to the diameter C D. Then diuide the 
quadrants C B, BD, each'oftheminrto 90. and ſubdiuide 
each degree mto 2 parts: For ſo,rffreight lines be drawne 
paralle!l ro che diamerer C D,chrough theſe 90,and their 
fubdmitions thy ſhall divide: che. perpendicular ef E 
V11cqually 1nto 90. - 
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$ The inſceiptionof the lines. 

Andchisline A B ſo dinided ſhall be the line of Smes; 
1nd muſt be transferred into the Seer, The numbers ſer 
50 them are to be 10. 20. 30. &c, vato go asin the exame 
ple. 

If now in the poynt D, vnto the diameter C D, we 

ſhall raiſe a perpendicular D EF, and to it drawe ſtreight 
tinesfrom the center A, through each degree of the qua- 
drant DB. This perpendicular {o diuided by them ſhall be 
che line of Tangents, & mult be transferred vnto the ſide 
of the Seftor. The numbers ſet to them,are to be 10, 20 
0. &c. asin the example, 
If berweene A andD, another ſtreight linc GF, be 
drawne parallel] co 7) E, it will be dided by thoſe line+ 
fom the center im like fort as D E tis divided, and it may 
ferne for a lejſer line of Taxgemts, to be ſet on the edge of 
re Sector. 

Theſe lines ot $1#es and Tangents,may yet ochenwiſe be 
;ransferred into the Seftor out of the line of Lines, ( or ra- 
ther our of adiagonall Scale cquailro theline of Lizes) by 
tables of Sines and Tangents. In hke manner wav the 
ines of Swperfictes , be transerred by tables of 1quai« 
roores;and the line of Solids , by rables of cubique roores; 
© Juich I leauc ro others to extract ar Jeaſure. 


6 To lhew thegreundof the Stflor. 


" Fr AB, AC, repreſent the leggs of the Sefor: ther 

teucring thelerwo A B, AC, are equall, and their 
fections A D, AE, alto. cquall, they ſhall be cut proport- 
onally : andifwe draw rhe lines B C, DE, they will be 
parallel! by the {econd Pro. 6 1b. of Eactia, andiothe 
Triangles ABC, ADE, thalbe equiangle; by reaſon 
of the common angle at A, andthe cquall angles at the 
haje, and theretore ſhall hauc the tides proportionall a- 
hont thoſe cuall angles, þy the 4 Pro. 6 11b, of Exctra, 

| The 


4% 
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The lide A D, fhatbe to the fide A B, as the bats D F 
into the parallel balis BC, and by conueriion AB, ja li 
be vato A D, as B C,vntoD E: andby permutation A 
I, ſhall be vnto D E, 2s A B,ro B C.&c. Sorhatit A D. 
be rhe fourth part of the ide AB, chen D E, fhali alto h. 
thc tourch part of his parallel [ baſis BG The Iike reaſo:; 
hojdcth mn all other ſeQtions. 


7 Tefhew theg penvras vſe ofthe Sefor, 


Hero may { 01e COC|u! ons be wrought | TH? -eh1 e Seet FOF: 
cuen then when it 1s ſhut, by reaſon chard, þ- 1108 27C 
1] of one length : hut gcncrally che vie hereof centift<$ in 


che ſolution of the Golden rale, where three lines bens 
gmen of a known denominaton, atourth proportiono}} 2: 
to betound, And this ſolution 15 cuer! c 11 regare boih of 


the mes, and of the entrance Into gore wcrke 
The ftoluton in ICE ra of thc 4 /: es 18 Jon e? 1130s 50h 


25 when the worke i: ; beg! UN G1 CNLEGN Fon 1 Fs {41312 
fines. SONCtimCs jr '2 COMPCUnd, a wRnh It 1: __ 01 


one kind of Axes,andc cndee on another. Ic mw av be her 
vpon che lines of Limes; fniſhed vp on tlic W es of Supe 


cies It JU ay begin G11 the 5 YHa- and Cl; (| ON tlic of 17 FF 
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Lo The generall ſe.of the Seffor. 

The ſolution in regard of the extraxce into the worke, 
may be either with a parallel! or elle laterall on the (ide of 
rhe Sector, ] cal it parallel{entrance,or entring with a paral- 
Jell, when rhe two lines of the firſt denomination are ap- 
plicd 1n the parallells,and the third line,and that which is 
ſought for,are on the ide of the Seffor. I call it /aterall en- 
range, or entring on the {ide of the SeFor, when the two 
bnes of the fhrit denomination are one the ſide of the Se- 
fter, and the third line and that which is ro be found our, 


Joe ſtand in the parallells. 
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The generall wſe of the Sedtor, Ir 


Asfor example.letthere be giuen three lines A,B,C,ro 


which I am to finda fourth proportionall.let A,mwatured 
1m the line of {nes, be qo, Bgo, and C60, andſuppoſe 
thequeſtion be this. It 40 TAonthes giue 50 pounds,uvhat 
fthal 602 Here are lines of two denomtinati6s,one of wonths, 
another of powwds, and the firſt with which I am to enter 
muſt be thar of qo worthes. It then I would enter with a 
parallell, firſt I rake A, the line of qo, and pur it ouer as a 
parallell 1 50,reckoned in the line of lines,on either {ide of 
che Seffor trom the center, ſo as it may be the Baſe of an 
Ifaſcbeles triangle B A C,whoſe lides A B, A C are cqual 
to B, thelme of the ſecond denomination. 

Then the Seffoy being thus opened, I take C the ne 
of 60, berweene the feete of the compatles, and carrying 
them parallel/ ro B C,I findethem ro crolle the lines A B, 
A C,on the ſide of the SeFor in D and E, numbred with 
75, Wherefore I conclude the line A D, or AE, 1s che 
fourch proportional and the correſpondent number 75 
which was required. 

Bur if I would exter on the fide of the Sefor,then would 
I diſpoſe the lines of the friſt denomination A and Ci; 
the line of Zines, on borh lides of the Seftor,n A B,AT;, 
& m AD, AE, fo as they ſhould all meete in the center 
A,and then taking che line of the ſecond denominart 
Onput 1t over as Fparsl{c{/ in B C, that it may be rhe Baits 
of the Iſochelcs triangle BA C, whoſe i1des A BYA ©, 
are equall to A, the firſt line of the firſt detominarion, 
for ſo the Seffor being thus opencd, the other parallet! 
from D to E, ſhall be the fourth proportionall vwiich was 
required,and it it be meaſured with the other lines, tt ſha! 
De 75,as before. LEE, 

In both this manner of operations, the two firſt line. 
do ferue to opE the Secor ro his duc angh, the differences 
berweene them 1s eſpecially this, that-in parallel! entrance, 
the two lines of the firſt denomunation, are placed in the 

aralle}Is B,C,D,F,& in /atterall entrange they are placed 
on both jides of the Seflor, in AB,ADandin A CAE. 
CG-2- Now 
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12 7 3x general aſe of the Seftor, 
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Now, 111 Ampie jolation inch is begun and ended,Fpotin 
the fame kinde of lines,it 1+ ailone which of the tiyo latee 
1116s be pur 11 the ſecod or third places, As 1n our exiple 
-c may fay,as42 are to 50, ſo 69 vnto 75,01 CUC as 40 arc 
cofo, ſog-vntogs. And hence it cometh that ive may 
enter both with a parra/lell,& on the {des two manner of” 
\7ayCs at either entrance,and fo the molt part of queſtions 
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cad diuided into 10, and Ct Her 111 
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The wſeof the lic of Lines; F: 


may bc wrought 4 ſeuerall wayes, though in the propo- 


Gets following , 
conuentent. Thus miuch for the generall vic of the Seftor. 


I mention onely that which 1s moſt 


which being. coniidered and well vaderitood,therc js no- 
ching hard 1a that which followerh, 


CHAP: EE 
The ae of the Scale of Lines. 


. To ſet downe a Line, reſembling any gints part: 
or fraction of parts. 


He lines of Limes are diuided actually U11TO 190 Part 

but we hauc Put onely 1O numbers OC LCN. The. 
ive would hauc to f1gnific either themtelues alone, ot 
Fen tes chemſelues,or an hundred times themfelucs,or 
a thouſand tunes themſelues, as the matrerſhall require, 
As if the numbers given be no more then ro, then wer 
may thinke the [111Cs onely diuided 1 I11tO IO 2" 
ding to the numbers!et tothem. Itchey be more ther 
£O, and not more then 120, ten crther Tine [| 112 
ralne 109 paits, andt eh e numberstet by them {i;9 
raluc IO. 20. 30. AC. 45 tney are dinided acGual', M* os 
they be mare hey Ico, then euery pai muft bo unaph 
2 ſhall be 7000 ports, 
and re numbel ;tct-to NENT aol rh 141 Value 160; 2005; 
co, and fo forward fil 1croaltinsg renter -, bv 10, 
This being preſuppoſed, wo Nia, na:nher te pus and 
trad +101 of p: Fr FINCH 112 th C [111 ec of {t; ' of 3h- 1114 taxing 
our the diftance with a 2 pare of co mpatles, {cr ir by, tor 
rhelmne fo taken ſhall ref gras =- number given, 

in this manner may we {er 91g a firie 
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75, if either we take 7; our ofrlichundred he \ 111 
which one or the ['ye of les 18 mn ——_ 1d GE 
If 1h 2A,or 3 ofthe &rtt 10 PIrts. 2nd note nt 1 - TON 0- 


ly 2, ot one of thoſy aunared parts, hp” notcitinG, 
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I4 Te vſe of the lint of Lines, 
ifc15bectherto great or to ſmall, we may run a Scale 
ar pleaſure, by opening the com palle to ſome {mall d:- 
ftance, andrunning 1t ten times ouer, then opening the 
compatle to theſe ten, run them ouer nine times more, 6& 
ſer hgures ro them as in this example, and out of this we 
may take what parts we will as before, 

To this cnd I have diuided the lime of inches on the 
edge ofthe Sefor, ſo as one inch containerh $8 parts, ano- 
ther g, another 10, &c. according as they are figured,and 
as they are diſtant from the other end of the Seffor,that {o 
we nght hauecthe bercer eſtimate. 


2 Toencreaſe aline ina giuen proportton. 
3 Todimmiſh alineinaginen proportion. 


Ake the lme given with a paire of compaſles, and 

open the Seceor, to as the teete ot the compatlles may 
jtand 11 che pornes of che number giuen, then keeping 
rhe Sector at this angle,the parallell diſtance of the points 
otche number required, ſhall give che line required, 


unearth har mn omen rat js " "a — A 
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Let A, bea line giuen ro be increaſed 1n the proport1- 
on of3 to. Firit T take che Ine 4, with the compalles, 
and open the Seffor rill I may put it ouer m the poynts 
otz and, fo the parallel] berweene che poynts of 5 & 5, 
doth gme me the line B,which was required. 

Its I1.e manner,if B, bea line gmen to be diminiſhed in 
:he proportig of 5 to 3,I take the line B & to it open rhe 
Settor m the poynrs of 5, fo the parallel] berweenc the 
pours of 3,doth gme me the bne A, w' ich wasrequired, 

[f this manner of worke doth not ſuffice, we may mul- 
iplic or diuide the numbers gwen by I, or 2, or 3, Kc. 
And to worke by cheir numbers equimmiltiplices, as for g 

all 
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. and, wee may open the Sectoy in Gand 10, crelſe ing 


and 15, orelſein 12 and 20, or in 15 and 25,o0r in 18-and 
ZO.: KC. 


4 Todinide aline into parts glen. 


"Akerthelinegiuen, and open the Sector according tc 
the length of the ſaid line in the points of the parts, 
wherevnto the line ſhould be diuided, then keeping the 
Sector at this angle, the parallell diſtance berweene the 
points of 1 and 1 ſhall diuide the line giuen into the part+ 
required, | 


A 2; 5 

Ler AB, be the line giuen to be diided into fine 
parts, firlt I rake thisline A B, and to it open the Sector 
inthe points of 5 and $, ſo the parallell betweene the 
pointsof x and1,doth giue me the line A C, which dott: 
Auideit into the parts required, 
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Orletthelike line A B, be tobe aided wrto rweiity 
three parts. Firit I take out the line and pur1c ypon tne 
Fector 1n the pointsof 23, then may T by the tormer pro- 
polition diminiſh 1t in A C, CD, in the proportion ot 
23,0 10, and after that diuidethe line A C into 10, &«c. 
Az before, 


5 Tofinde « propertion betweens 190 or more 
right lines giuen. 
"1 Ake the greater line given, and according to jt oper) 
T 4 


$$ 


16 The wſe of the line of Lines. 


rhe Sector in the points of 100 and 100, then take the 
I-ijer ines ſeucrally,& carry them parallell co the greater, 
cull chey ftay 1n bke points, fo the number of points 
wherein they ſtav, thall they their proportion vnto 100, 


{ter the nes giuen be XB,CD,firſt I take tne line CD, 
Q 10 tt Open hb Sefor in the points of Loo,and 100,the}n 
Leeping the Seer at tinsangle,T enter the letter tine A B, 
parallel! to the tormer, and find it ro crolle the {11C5 of 
tines 11) the POYnes of 00. Wherctorc thc PI OPONt; VIE 
A B to CT), 15 a560 to I00O. 

Or if the line C D, be greater then can be pur oner in 
7116 POyilrs of Wo aticn 1 aanur the letler line A B,to be 
£x20,QC cutting off CE cqualto A B,] find the proportion 
ot CE, enroA Þ ,tobca os ded ro 67;\wheretore this 
av y Þ rOportio o£AB vato CD,tisas 1oc varo almolt x a 

T hits propoſition may alſo not vnhitly be wrought b 
any other number, that admits ſcucrall doifions: in 
7 amelx, | by the numbers of 60. And fo the iciter Ine vill 
bc found to bc 36, which 15 as before 111 lelſer numbers, 
4S 2 VAtCO+hF. |: NAV 11to bc vr ought \W1 ithour OPCN1: 18 the 
Seftor. For it che lines between which we ſeck a proport- 
on,he applyecd ro the lines of 7 #e5,{or airy other Scale of 
Ccquall part ty) there will be ſuch proport!6 found betweci 
them, Þ a» berrvecne the lincs tro winch they are-cquall, 


| Twolznes being gvucr tc finac athird 
$Hcontinuall Proportion. 


I1{t Bice both the lincs 9iuci, on boch f:des of che 
Setter from the Cencer, and marke the turmes of rheir 

exrention, clien rake out the ſecond I:nc 2gunc, and to 
IT Open! {vs Sector the Erie Of the arlt nc,to NEPOg 
he 


—o_ 
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the Seftor at this angle, the parallell diſtance betweene the 
rermes of rhe ſecond line, ſhall be the third proportionall. 
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Let the tfvo lines gmen be A B,A C,which I take out and 
place on both fides of the Sector, fo asthey all meere 1m rhe 
center A, let the rermcs of the fhiit lime be B and B, the 
termes of the ſecond C and C. Then doe I rake out A C che 
ſecond line againe, andto ir open the Seetor in the termes 
B B. So the parallcll betweene C and C doth giue me 
the third line m continuall proportion. For as A# isvnco 
4(} fo BB, cqual}to AC, 15 _ og | 

f 


13 The wſe.of the line of Lines, 


7 Threelines beru$, ginen to finde the fourth 
in diſcontinuall proporti on, 


re the firſt line and the third are to be placed on both 
H ;. of the Seftor from the center, then take out the ſe- 
cond line, and to it open the Sefor in the termes of the firſt 
line, For ſo keeping the Sefor at rhis angle, the parallel] di” 
rance between the termes of the third line,ſhalbe the tourth 
D)POL tIONn alt. | 
| ct the rhrechnes omen be A, B, C. 


tit i take our A and C, and place them on both ſides of 
[Cae407, 1 AB, A C,andAD, A Z,laying the beginnms 
ot both ines at the center A,then do I take our B rhe ſecond 
me, according tort T open the Sector 1n Band C, the termes 
ot che fiſt ine : fo the'parallell berweene D and E, doth 
gme ne thefcurh proportionall which was required. 
_ ASmi cHrithmerigne "it futhcerk if the firſt and third num» 
ber gwen be ot one denomination,the ſecond & the fourth 
which is requized be of anorker. For one andthe {ame de- 
ONTO 35 TIO! required nccetfarily 3n them all. Son 
Grametrie. ut huthicerh if the fides AB, AD, reſembling the 
fff; 


The wſe of the line of Lines. 19 


Erſt and third lines giuen be meaſured 1n one Scale, and the 


arallells BC, D E be meatured in another. Wherefore. 


 Rogen=t'e the proportion of A che firit line, and C the third 
line,by * fift prop. before, Which is here as $ to 12,6: delcC- 
ding in leſſer numbers 1s as 4 to 6,or a$2 to 3,or alcending 1 
oreater numbers, as 16 vnto 24, or I8 to 27,0r 20 to 3o, ot 
30 t0.45,0r 40 to 60&c.Ift the Srotor be opened in the points 
of 8 and $,tothe quanrity of B, the ſecondlive gen, then 
a parallell betweene 12 and 12, fhall ge D E, the fourth 
line required, So likewiſe if it be opened in 4 andq, then: 
a parallel] berweene 6 and 6, orifin 15and 1s, then a paral- 
lell betweenc 24 and 24 ſhall gme che fame D E. Andfo in 


rhe relt. 


8 Todjuide line in ſuch ſort as another lsne 
is before dinided. 


Irit take our the hine gmen, which 1s already diwided, and 
-& laying it on both ſides of the Sector from the center,marke 
ow farre it extrendeth, Then rake out the ſecond line which 
Sto be diuzded,and to it open the Sector in the termes of che 
firlt line, This done, take out the parts of the frit line, ang 
place them alſo on the ſame {ide of the SeFor trom the cen- 
ter, For the parallellsraken 1n the termes of theſe parts, thalhe 
rhe correſpondent parts in the line which is ro be drided. 

Let AB, be anc didedin Dand Z, andBC, the ns 
which I am to diuide in ſuch fort, as 4B 1s dinided, 

Firſt I cake our the line AB, and place it on the line of 
Lmesin AB, A C, both from thc center A, then take I 0: 
:hefecond BC, and to it OLCN the Sector in Band C, ih. 
rermes of the firſt line, The Seceor thus opened to Þi> due 


angle,] cake our A Dand A Z,the parts of the frithine 4 B, 


7 


and place them: alſo on both che tides of the Sector in tf 
AE. ſorthe parallel DD, giucth me BF, andthe parail- 
E,gmeth mc B G,and now the line B C,is diuidedin FC 
a$1S the other line A B,nD and Z, which is char who 
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required, 

I; he lme AB, were longer then one of the ſides of the 
Rulcr, chen ſhould I finde what proportion 1t hath to his 
parts . 1D, AE, and thar knowne | may worke as before in 
the tormer propofition. 


9 Two numbers being giuents findea third 
'n continual proportion. 


Irſt reckon the tryo numbers giuen on both {des of the 

mes ot Lines from the CCilter, and 11:5 KC the ecrinmes to 
«hich either of them extendeth, then take out a line reſem- 
bung the Jecond number againe, and to tt « open the Sector 
1m thexerines of che firſt number, torto keeping rhe Sector 
at this angle, the parallel diſtance berweene the rermes of 
the ſecond laterall number, being meafured 1m the tame 
Scale, trom »vhence his parallel! was raken, 1hal | 2:Uc the 
inrd number proportional], 

Let the exo numbers gmen be 18, 24, theſc be!tig re- 
tembled 10 Imes, the worke will bc in azwnanner all one, with 
Fiat 1m the fixt Prop. and ſo the rhixd proportionall 
number will betoundto to be JT. | 

10 Three 


The vſeof the line of Lines; 2L 


10. Three numbers being giues to findea fourth 
in diſcontinuall proportion. 


T He ſolution of this propoſition, 1s 11 a mannez all one 
with rhat before in the ſcuenth Prop. onely there 
may be ſome difficulty in placing of the numsers. To avoyd 

this, we muſt remember that three number being giuen, 

the queſtton 1s annexed bur to one, and chis maſt allwayes 
be placed in the third place, thar wivch agrees with th11s 
third number in denominart1on, ſhalbe the firit number,and 
that which remaincth che ſecond number, Thus being con- 
ſidered, reckon the firit, and third numbers,vwhich are of che 
firtt denomination on both lides of the lines of Lines trom 
the center, and marke the termes to which errher of them 
extendech, then take out a line reſembling the ſecond num- 
ber, and to it open the Sectoy 1n the termes of the firſt num- 
ber, for ſo keeping the Sector at this angle, the parallell dif- 
rance berieene the rermes of the third laterall numdHer, be- 
ing meaſured in the {ame Scale ftrom whence his parallel} 
zvas taken, ſhall gin» che fourch number proportonall. 

As ifa queſtion were propoſed 1 this manner, 10 yard 
cot8k, how many vards may we buy for 12 0? heere the 
queſtion 15annexed:o 12 ; andrheretore :tthall be che third 
number. and d-canſ: $ 1s of the tame denomination, it (halt 
be che firtt 3 mmber,chen 10 remarning,:t mult hothefecond 


number, fo wili they ſtand in this order, 8, 10,12.T neic bc- 


ing reſembled 1 lhnes, the worge wilt bejn a manner thc 


fame, with that inthe ſeuenth Prop, and the fourth pro 
/ <a . EEE ? _ 
portionali number will be jound ro be 15. Forass ate ry 
10, ſ012 vio 1s. | 
And il..; ioidech in dire proportion, where, as the f:rt 


number is to thetecond, lo the third to the fourth. So that 1! 


the third number be ercacer then che frft,the fourth will be 
| b Os ? : ! [ » 0 | V | 
oreatir chen che ſecond,or the third number be letfe rhe:: 


x Fg * ! "T7 9 ; . » 3 ye 
the f1it, rhe fourth will be. lefle rhen the {ecorna, bur us 


Tereprocals pro POrtLon , OY caiicd tlic Back 7 fie 
- ” 2 : 14 "\ 


» 


=— 
. 


- a = Gann ge3- 5 —_— __w 


22 The we of the line of Lines. 


betorc, as for example. 


If twelue men would raiſe a frame im ten dayes, in how many 
14vcs wonld erght men raiſe the ſame frame * Here, becanſe the 
ſewer men wonld require the langer tinge, though the number; be 
x2, 19,8. yet the fourth proportional will be found tobe 15. 


So if 64 yard:, of three quarters of a yard in breath , would 
ang round about a roome, and it were required to know how noany 
yards of halfe a yard in breadth, would ſerne for the ſame roome. 
The fourth proportionall would be found ta be 90. 


39 if to make a favte ſmperficiall, 12 inches m breadth doe require 
x2 zwches in length,and the breath being 16 inches ,it were required 
20 knowe the length. Here, beranſe the more breath,the lojſe length, 
te forth propor tionall witl be found to beg. 


So if to make a Solid foote, a vaſe of 144 inches, require 12 
e1ches i peght, and a baſ 4 1Hen being 216 mches, it WEYEe YEOOMUte 
red to krowe how many inches it ſhall hane m veight. The fourth 
proportional world be found to be & 


This laſt propoſition of finding « fourth proportional! 


-umber, may be wrought alſe by the lines of S»perficies,and 
My the lines Of Solar, | 


CHAP, III. 
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CHAP, Ih 
The vſe of the lines of Super ficies. 


T To finde a proportion betweene twoor more like 
Superficies. 


* 


7 Ake one of the ſides of the greater Superf:cies pruer,,and 
. according to it open the Sector in che poin:s of Joo and 
too, in the lines or Seperficres, then take the lixe [1des of the 
lefTer Swperficres ſeueraliy, and carry them parallell co the for- 
mer, till chey ſtay in like points, fo the number of points 
wherem they Ray, ſhall ſhew their proportion vrro 205. 


E 4 


Ai : 482 


B  — = 


} et 4andB, be the ſides of like Syperjicie?, a> thic [ide 
{WO 1qUAres, Or the diameters of rwo circles, frtt ] raxe the 
ide F, andtoir open the Seder in the points of 100, tize:; 
keeping the Seetor to this angle, I enter the letſer tide B, pr 
ralletl ro che former, and finde it to crolle the lines of Seper- 
Feiesjn the points of 40, wherefore the proportion of tic 


 Sote 


Swper ficies, whoſe fide 1s A, tothat whole fiae 1s Þ, 132S150 


110 40, Which 15 inleffer nnniders, as 5 vnto 2. 

T ls propoſition might hane beenc wrought by 60, ci 
ay orher number thar admits ſeuerall diutf1ons. Irmay fe, 
he wrought without opening the Sector, for it the {1Ges of 
*he 5#perfictes giuen, beapphied tothe lines of Super j1050s 


beginning alwayes at the center of the Secter, there will be 
$6 : EW 
inch Proportion found berweene them, as bCetwCCnC Sans 


aumber of parts whereon they tall. 
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24. The wſe of the line of Superficies, 


2 To aupment 4Super ficiesind giuen Proportion, 
3 To ammiſh a Sper fictes ina gina Proportion. 


T: Ake the fide of the Swper ficies, and ro1r open the Seftor 
in the points of the numbers giuen ;z then keeping the 
Seftor at that angle, the parallel] diſtance berwcen the points 
of Ji number required, ſhall giue the like {1de of the Super= 
Fats required 


3B þ — E's af 
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cre bethe hide of a Square to be augmented in the 
prop ortion of 2 to 5. Firſt I take the {ide A, and put it ouer 
1m ric lines of Swperficies, in 2 and 2310 the parallel berween 
5 and 5, doth ge me the ſide B, on which it I ſhould make 
a $quare, It ww ould haue ſuch proportion to the ſquare of A, 
a> F Varo eg, 

In ike maner it B were the ſemidiameter ot a circle to be 
d:iminiſhedinthe proportion et 5 vnto 2, ] would take out 
B, and put it ouer inthe lines of Saperficier, in 5 and 5; ſo 

he parallell berweene 2 and 2, would gme me A; on which 
Semidiaimeter if 1 ſhould make a circle,it would be leſſe then 
:he circle made ypon the Semidiameter B, m ſuch propor- 
£101 4S2 15s letle then 5 

F or Varietie Of W ke the like caution may be here oh- 
icrued to that which we gaue jn. the third Prop, of 
Lines. ; 


To adde onelike Super firtes to another. 
5 79 ſnbtraf# one like Superfites from another. 


Fiim the proportion berweene like ſides of rhe Swperficies 
gimen, 1s ro be tound by the firſt Prop. of Swperficzes, 
hen adde or {ubtract the numbers of thoſe proportions, 
ER? accordingly atgment or diwnjh by the former 


Prop, 
AS 
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As if A and B were the (ide of two Squares, and it were 
required to make a third Square equall to chem both. Firſt 
che proportion betweene i ſquares of A and 8, would be 


' found to be as 100 ynto4o, or in the lefler numbers as 5 to 


2; then becauſe 5 and 2 added do make 7, I augment the 
lide A 1n the proportion of 5 to 7, and produce the (ide C, 
on which if I Cs Cams, it will be equall co both the 
{ſquares of A and B, which was required. 

In ike maner A andB being rhe ſides of two Squares, if 
1t were required to ſubtract the ſquare of B out of the ſquare 
of A, and to make a ſquare equall to the remainder, here 
rhe proportion being as 5 to 2, becauſe 2 taken out of 5, 
the remainder is 3, I would diminiſh thelide 4 m the pro- 
portionof5 to3z, and ſo I ſhould produce the fide D, on 


Which if I make a ſquare, 1t will be _ a” to the remainder 


when the ſquare of B 15 taken out of the ſquare of A, that is, 


the two ſquares made vpon B and D, ſhall be equall ro the: 


fixſt ſquare made vpon the ſide eL, 


4 To find a meane proportional between 
$10 N08 fiuen. 


| | 3h find what proportion is berweene che lines giuen, 


as they are lines, by the fifth Prop, of Lines, then 
open the Settoy in the lines of Swperfictes, according to his 
21umber, tothe quanririe of clze one, and a parallell taken 


 berweene the points of the number belonging to the other 


line ſhall be the meane proportionall. 
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26 The wſeof the line of Superticies, 

Let the lines ginen be 4 and C.The proportion berween 
them as chey are lines wil be found by rhe fitth Prop.ot Lines 
ro be as 4 fo 9, Wherefore I take the line C, and put it over 
in the lines of Smperficies berweene 9 and 9, and keepin 
the Seftor 2t this angle, his parallell betweene 4 and 4 doth 
one me B for the meane proportionall. Then tor proote of 
the operation I may take this line B,and pur 1t oucr between 
9 and 9: ſo his parallel between 4 and q,ſhall giue me the firſi 
line A.Whereby 1t 1s plaine that cheſe three lines do hold in 
continuall proportionzand therefore B is a meane proportio- 
nall berweenc A and C the extremes giuen. 

Vpon the finding our of this meane proportion depend. 
many Corollarics, as | 


To make a Square equall to a Superficies given. 


I the Superficies giuen be a refangle parallellogram , a 
meane proportionall berweene the rwo vnequal {ides ſhall 
be the id of his equall {quare. 74 

If irſhall be a triangle,a meane proportion berweene the 
perpendicular and halte the baſe ſhal be che (ide of his equal 
{quare. If ir thall be any other right-lined figure , it may be 
rc{olued into triangles, and fo a {1de of a ſquare found equal! 
ro euery triangle; and thele being reduced into one equal! 


ſquare, 1t ſhall be cquall co the whole right-l:ined figure 
21Men, 


T o finde a proportion betweene Super fictes, though they be 
wnlike one to 1h2 vthere | 


F ro every Swperficies we find the fide of his equall ſquare, 


he proportion berweene theſe ſquares, ſhall be the pro- 
portion bertweene the Sxperficies gwen, 


l ec 


The wſe of the line of Superficies: 2J 
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1d. PO 3 2 | 
* Let the Saperficies given, be the oblonge A, and the tri- _ 
angle B. Firſt berween the vnequall ſides of AI find ameane 
proportionall, and note itin C- this is the ſide of a ſquare 
equall vnto A. Then berweene the prependicular of B, and 
4 halfe his baſe, I finde a meane proportionall, and note it in 
Il . B: this is the (ide of a Square equall to B: but the propor. 
rion between the ſquares of Cand B, will be found by the 
10 firſt Prop.of Swperficies tobe as 5 to q: and therefore this 15 the: 
al proportion berwene thoſe giucn Swperficies. 


l To make aSuperficies tike toone Super ficies 
[ and equall to another. 


Et the one Smperficies giuen be the triangle A, and the ©- 
{ther the Rhowboides B,and let it be required to make at 
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other Rhomboides like to B,and equall to the eriangle A, 

Firſt berween the perpendicular and the baſe of B,T find 
2 meane proportionall, and note it 1n B, as the fide of his e- 
guall ſquare: then berweene the perpendicular of the trj- 
angle A,and halfe his baſe, I ind a meane proportionall,and 
:0re it in A, as the fide ofhis equall ſquare, Wherefore now 
25 the ſide B is to the ſide A, fo ſhall the fides of the Rhom- 
boides giuen be to CandD, the fides of the Romboidesre- 
cu ired,& h:s pendicular alſo to E,the perpedicular required, 

Hwming the f:des and the perpendicular, I may frame the 
Khomb03as vp, and it will be equall ro the triangle A. 

it the Swpryficies gruen had been any other right-lined 
figures, they might nave been reſolucd into triangles, and 
then brought inro ſquares as betore, 

Many ſuch Corollaries might haue been annexed,but the 
meanes of finding a meane proportionall being knowne, 
they all follow of themſelues. 


2 To findea meane propertionall bet weene two 
numbers giuen. 


Irſt reckon the two numbers gwen on both ſides of the 
Þ Lines of Smperficies,from the center, and mark the termes 
whercunto they extend; then take a line out of the Line of 
Lines, or any other ſcale of equall parts reſembling one of 
choſenumbers giuen., and pur 1t ouer in the termes of his 
like number 1n the lines of Sperficies ; for ſo keeping the 
Sefor at this angle, the parallell taken trom the termes of the 
other number and meaſured in the {ame ſcale from which 
the other parallel} was taken, ſhall here ſhew the meane pro- 
portionall which wasrequired, 

Let the numbers given be 4 and g. If I ſhalltake the line 
A, in the Diagrem of the txt Prop. reſembling 4 in a ſcale 
at equall parts, and to it open the Seftoy in the termes of 
4 and 4, in thelines of Swperfices , his parallell betweene g 
and 9 doth giue me B tor the meane proportionall. And 
-h1s meaſured inthe ſcale of equall parts ; ar extend to 6, 


which 
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The vſedf the line of Superficies: 29 
which is the meane proportionall number between 4 and g. 
Foras 4 to6, ſo 6 tog. 

In h::e maner if I take the line C, reſembling 9 in aſcale 
of equall parts, and to it 05en the Sefor in the terines of 9 
and 9,1n the lines of Superficier, his parallell between g and 4 
dorh giue me the ſame line B, which will proue to be 6, as 
arm if 11 be meaſured in the ſame {ſcale whence D was 
eaken, 


8 To find the ſquare roote of a number. 


9 Therogte being ginen to find the ſquare nium- 
ber of that roote. 


N the extraction of a ſquare roote it 1s vſuall to ſet pricks 

vader the firit figure, the third, the fifch,che ſeuench, ane 
ſo forward, beginning 'trom the right hand toward the left, 
and as many pricks as fall to be vnder the ſquare number gi- 
uen,ſo many figures ſhall be in the roote: ſo that if the num- 
ber gmen beleſſe then 190, the roote ſhall be only of one 
figure; if letle then 10000, 1r ſhall be but rwo figures; if lelle 


then 2000000, it ſhall be chree figures,&c. 


Thereupon the lines of Swperficies are diuided firſt into an 
hundred parts,and if the number giuen be greater.then 100, 
thefirſt diurſion (whiclr before did (ignthe only one) muſt 
ſignthe 100, and the whole line ſhall be rocoo parts: if yet 
the number giuen be greater then 10000, the frit diuiſion 
mult now {1gn1fie 10000, and the whole: line be citcemed at 
x 000000 parts: and it this be too little to expretle the num- 
ber giuen, as oft as we haue recourſe to the beginning, the 
whole line ſhall increaſe it ſelfe an hundred r:mes. 

By chis meanes if the laſt pricke tothe leic hand ſhall fall 
vnder the laft igure,which will be as oft as there be odde h- 
gures, the number gen ſhall fall our berweene che center 
of the Sefor and the tenth dmiſion:: bur if the laſt prick {hall 
fall vnderthe laſt figure but one,which will be as oft as there 
be euen figures , 12 the number given ſhall fall our be- 
rye ene the tcath dwiſion and the end of the Sector. 
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40 The oſe of the line of Superficies. 

This being conſidered, when a number js giuen and the 
ſquare roote 15 required,rake a paire of compaſlles andſetting 
one foore in the center, extend the other to the terme of the 
number gen 1n one of the lines of Swperficres; for this dt- 
ance applied to one of the Lines of Lznes, ſhall ſhew what 
the Square roote 1s, without opening the Seffor. 

Thus 64 doth give a roote of 8, and 860 a roote of almoſt 
19, and 1296 a roote of 36, and 9056 a roote of 84, and 
62500 aroote of 250, and 714000 a rote of abour 845, and 
{o 1n the rel?. 

On the contrary, a number given may be ſquared, if firſt 
we extend the compalles to the number giuen in the lines of 
Lines, and then apply thediſtance to the Lines ot Super ficies, 
45 may appeare by the former examples. 


10 Three uambers being giuento find the fourth 
in a duplicated proportion. 


'T 1splaine by che 19 and 20 Prop.6.LZ5b.of Exclid, that like 
Saperficies do hold in a duplicated proportion of their ho- 
mologall fides, whereupon a qnettion being moued concer- 
ning Swperficies and their fides, It is viuall in Arith- 
meticke that the proportion be firit duplicated before the 
queſtion be refolued, which 1s not neceſfarie in the vſe of 
che Seftor, only the numbers which do lignific Saperficres 
muſt be reckoned in the lines of Syperficres, and they which 
{ignifie the {ides of Seperficies, in che lines of Lines, after 
chis maner. 

If a queſtion be made concerning a Swperficzes , the two 
numbers of the firſt denomination mult be reckoned in the 
lines of Lizes, andthe Sefor opened inthe termes of the firſt 
number to the quanrine of a line out of the ſcale of Swuper- 
ficies reſembling the ſecond number ; 1o his parallels taken 
betweene the termes of the third number , being meafured 
inthe ſame ſcale of Swperfictes, ſhall giue the Superficiall 
number which was required. 

Asifa Square,whoſe ſide is fortze perches un length, ſhall 
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The ſe of the line of Superticies, 31 
contafne ten acres in the Superficies, and it be requyed to 
know how many acres the Square ſhould contain,whoſe lide 


is lixtie perches, 
Here f I tooke 10 out of the line of Superficies, and put it 
ouer in 40 in the lines of Lizes, his parallell between 60 and 


60 meaſured in the line of Smuperficres, would be 22, and 
ſuch 15 the number of acres required , For Squares do hold 


in a duplicated proportion of theirſides ; wherefore when 
the proportion of their lides 1s as 4 to6, and 4 mulriplied 
into4 become 16, and 6 mulripliedinro 6 become 36, the 
proportion of their ſquares ſhall be as 16 ro 36; and ſuch is 
che proportion of 10to 22 £. 

It a field meaſured with a ſtatute perch of 16 - foote, thal! 
containe 288 acres, and it be required to know how many 


_ acres 1jt would containe if it were meaſured with a wood- 


land perch of 18 foote, 
Here becauſe the proportion 1s reciprocall, it I cooke 288 


out of the line of Szperficres,and put it ouer in 18,in the lines 
of Lines, his parallel] betweene 165 and 16; meaſured 1n 
the line of Swperficies,would be 242; andiuchjsrhe number 
of acres required. 

For ſeeing the proporrion of the fides 1s a$ 16 tO 18, Or 1% 
{e{ſer numbers as Ir to 12, and that 11 multiplied into 11 
become 121, and 12 into 12 become 144, the proportion of 
rheſe Superficies ſhall be asa 121 to 144, and fo hauc 288 to 
242, 1Nn »eciprocall proportion, 

On the contrary, if a queſtion be propoſed concerning 


. the {ide of a Superficzee, the two numbers of the firit deno- 


mination nwſt be reckoned in the lincs of Szprrficies,and rhe 
Feftor opencdin che termes of the firſt number;to the quan- 
titie of a linc,ont of <1e line of Lines,orfome Scale of equall 
parts,reſembiing che tecond number ; 1o his parallel} raxen. 
berween the .ermes of the third number being meaſured 1n 
the ſame ſcale with the ſecond number, ſhal gue tac toarth 


number required, 


Ac<if a teld contained 289 acres when It was meaſured 


vyth a Rature perch of 16 7; , and being meatured wath -M 
: ther 
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32 The wſe of the line of Superficies, 


ther perch,was foundto containe 242 acres,it were required 
ro know what was the length of the perch with which it was 
ſo meaſured. 

Here becauſe the proportion 1s reciprocal, if I tooke 16 = 
out of the line of Zenes, and put it oucr in 242 in the lines 
of Saperficies, his parallell betweene 288 and 288,being mea- 
fured in the line of Lenes,would be 18,and {ſuch is the lens}: 
of the perch in foote whereby the field was laſt meaſured. 

Forleeing the proportion of the acres 1s as 288 vnto 242, 
or 1n tlic leaſt numbers as 144 to 421, andthat the roote of 
144 1S 42, and the root of 121 1s 12, the proportion of roots 
and conſequently of the perches thall be as12 tro I1, and fo 
are 165 to 18, 1n reciprocal proportion. 

If 360 men were to be ſet in forme of a long ſquare,whoſT 
{idesfhall haue the proportion of 5 to 8;and ir were required' 
ro know the number of men to be placed in front and file: 
if the ſides were onely g'and 8, there ſhould be bur 4o men; 
but there are 360: therefore working as before, find that 


As 40 to the ſquareof 5, 
ſo 360 to the {quare of 15. 7 


As40 to the ſquare of 8, 
ſo 360 to the ſquare of 24. 


andſo 15 and 24 are the ſides required, 


If roco men were lodged in a ſquare ground, whoſe ſide 
were 60 paces, and it were reqtired to know the {1de of the 
ſquare wherein 5000 might be ſo lodged, here working as 
before, I ſhould find that 


AS 10Co are to the ſquare of 60: 
{ſo 5000 to the ſquare of 134. 


And ſuch very neare is the nuggber of paces required! 
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CHAP. IV. 
PR,” 
The ſe of the lines of Solids, 


To frade aproportion betweene twoor more like Solids: 


TR the Sphere, in regular, parallell, and other like bodics, 

' L whoſe lides next the equall angles are proportionall, the 
worke is in a manner the ſame, with that in the firſt Prop. of 
Swperficier, bur that it is wrought on orher lines, | 

T ake one of the {ides of the greater Ford, & according to 
_ it open the Seffor in the points of 1000 and 1000,1n ghe lines 
: of Solids, then take the like (ides of the letler Solrds ſcucr- 
: ally, and carry them parallell co che tormer, till chey ſtay in 
like points, ſo the number of points wherein they ſtay, ſhall 
ſew their proportion to 1000. | 
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Let Aand B, be the like {1des of like Solids, either the di- 

. aineters, or ſemidiameters of two ſpheres, or the ſides of two 
cubes, orother like. Firſt I take the ſide 4, and to it open 
the Sector in the points of 1000, then keeping the Sector at 

this angle, I enter the leller fide B, parallell to the former, 
and finde it to crollethe line of Solids in the points of 400, 

andſuch 15s che proportion betweene the Solids required, 
which in leſſer number isas 5 to 2. 
This propoſition might have beene wrought by 66, or 
any other number that admits ſeucrall diuiſions. 
It may alſo be wrought without opening the Sector, for if 

. the ſides of the Solids giuen, be applied to the lines of Solids, 
peginng allwayesat the center of the Se&or, there will he 
ſuch proportion betweene them, 2s betwcene the numbers 
of parts whereon they fall, | 
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34 The oe of th: line of Solids. 


2 Toaugment 4 Solid in a giuen proportion. 
3 Todiminiſh a Solid ina giuen properiion. 


Ake the ſide of the Solid guen, and to 1t open the 
Sector, in the Foines of the number gwen : then keep- 
ing the Sector att 


the Solid required, 

If it be a parallelcopipedon, or ſome irregular Solid, the 
other like ſides may be found out in the fame manner, and 
with them the Solids required, may be made vp with the 
{ame angles. 


Ler Abe the Hide of a cube, tobe augmented in the pro- 
portion of 2to3. Fuſt I take the (ide A, and put it ouer in 
the lines of Solids in 2 and 2, ſo the parallel] betweene 3 and 
3,dorh gue methelide B, on which if T make acube, it will 
hane ſuch proportion ro the cube of A, as 3 to 2. 

In ike manner, it B vrere rhe diameter of a Sphere, to be 
diminiſhed in the proportion of 3 to 2. I would take out B, 
and putirt ouer in the lines of Solids, in 3 and 3, fo the pa- 
rallell berweene 2 and 2, would grueme A : to which di+- 
meter if ] ſhould make a Sphere, it would be lefle then the 
Sphere, whoſe diameter 1s B, in ſuch proportion as 2 is leile 
ehen 3. 

Here alto for variety of worke, may the like caution be 
ebferucd to that which we gaue 1n the r.11rd Prop, of Line; 


4 ToadatonelikeSilid io another. 
5 Tojubtract one like Solid from another. 


I irittheproportion berweene the ſides of the like Solid: 
L given. 15to be found by the firſt Prop. of Solids ; then adde 
Or 


1at angle, the parallell diſtance bet weene | 
the poinrs of the number required, ſhall giue the like {ide of 
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_ or {ubtract choſe proportions, and accordingly augment or 


diminiſh by the former Prop. 


Asif Aand B were the ſides of two cubes, 2nd it were re- 
quiredto make a third cube equall ro them both : firtt Se 


proportion betweene the lides A and B, would be found to 


be as 100 to 49, or1n leſſer termes as 5 to 2. Then becauſe 5 
and 2 being dded do make 7, I augment the fide A in che 
proportion of 5 to 7, and produce the fide C, on which it l 
make a cube, it will be equall ro both che cubes of A and B, 


which was required. 


In like maner A and B being the fides of two cubes, if it 
were required to ſubtract the cube of B out of the cube of 
A,and to make a cube cqual to the remainder, Here the pro- 
portion being as 5 to 2,becaule 2 taken out of 5,the remain- 
der 1s 3, I ſhould dimin1ſh the ſide A in the proporcion of 5 
co 3, and ſo I ſhould haue the (ide D, on which if I make a 
cube,it will be equall ro the remainder when the cube of R 
1s taken out ofthe cube of A, that is the tiyo cubes made vp- 


on B and D, ſhall be equallco che firſt cube made ypon the 
ide A. 


6 To find two meane proportionall lines betweene 
two extreme lines gintihe 


Irſt I find what proportion 1s betweene the tivo extreme 
& lines gmen as they are lines, by th« fift?. Prop. of Liner, 
then open the Ser in the lines of Solids, to rhe quant.te of 
the former extreme, and a parallell verwe-ne the points of 
the number belonging rothe or her extreme, firall be rhiat 
mecane proportional: which 1s nexc the forv:.r extreme. This 
done, open the Seftor awame to this meane pProportionail 111 
the pojats ofthe formcr ex:r:o1me , and the para}le!! @:jtance 
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berweene the points of the latter extreme, ſhall be the other 


meane proportionall required. F 
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T et chetwo extreme lines giuen be A andD, the propor- 
tion betweene them,as they are lines, will be found ro be as. 
27 to 8, Wherefore I take the line A, and pur 1t ouer in the 
{1ncs.of Solids berweence 27 and 27, and keeping the Seffor 
at this angle, his parallel! berweene 8 and 8,doth giue me B, 
che meane proportionall next vnto A. Then pur I ouer this 
ine B,berwgene the aforeſaid 27 and 27,and his parallel] be- 


ccwveenc8ands doth gme me the line C, the other meane 


proportionall which was required. 

Azgaine, for proofe of the operation I put ouer this line C 
m the aforeſaid 27 and 37, and hisparallell between $ and 8 
doth gine me the very line D:whereby ir 1s plaine that theſe 
foure lines do hold in continuall proportion;zand fo B and C 
arc found to be the meane proportionals betweene Aand D 
RE EXtrEMes gluen. 


7 To find two meane proportionall nuxubers 
between two extreme numbers 21nen. 


Irſft reckon the numbers giuen on both ſides of the line: 

of Selids, beginning from the center, and marking the. 
teermes hereto they extend: chen take a Ine out of the line 
of Limes,or any other {cale of equall parts refembling thefor. 
mer of thote numbers, and put it ouer 1n the lines of Sovids. 
berweene the points of his Iike number, and 2 paralle!] be 
eweene the pots bejonging to the other extreme,meaſure 
n the ſcale zrom wacnce the other parallell wasraken, ſhal 
gme that Tueane proporctionall number which 1s next the 
rormer extreme , This done, open the Seffor 29ame to-thi; 
73capopropormfona;} inthe poles of the former extycarne. 
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and the parallell diſtance berweene the poinrs of the latrer 
extteame, meaſured in the ſame ſcale as before , ſhall there 
ſhew the other meane proportionall required. 


The wſeof the line of Solids: Ty 


Ei A RT 
A ————— ©. = 


© . C RE 48 


& &« & 


i = 


Let the two extreame numbers giuen be 27 and 8; if T 

- * ſhall take theline A,reſembling 27 in a ſcale of equall parts, 

and to it open the Sefor in 27 and 27, in the line of Solid, 

his parallell berweene8 and 8 doth giue me B for his next 

' meane proportitonall, and this meaſured inthe formerſcale 

_ doth extend to 18. Then pur I ouer this line B berween the 

| aforeſaid 27 and 27, and his parallell berween 8 and 8 doth 

: Five me C for the other meane proportionall, and this mea- 

| {ured inthe former ſcale doth extend to 12. Apaine, for 

| proofe of my worke,]I put ouer this line C berweene 27 and 

* *27, as before, and his parallel] betweene 8 and 8 doth giue 

me D; which meaſured in the former ſcale doth extend to 8, 

which was the latter extreame number gwen; whereby it is 

plaine that theſe foure numbers do hold in continuall pro- 

portion : and therefore 18 and 13 are meane proportionais 
berweene 27 and 8,which was required.” 


8 . To fade the cubique roote of a number, 
9 Therootebeins ginen to find the cube number 
| of that ro0te. 


IN the extraction of a cubigite root, it 1s viſual! ro fer prich:; 
vnder the firſt 5gure, the fonrth, the ſeventh, rherenth, 

' and fo forward, omitting two, and pricx:ng rhe third fro: 
the righrhand toward the leſt;and as miny pricks as fall to [1 
vnder the cubique number, fo many figures {hall be 11 the 
Tore. So that 1t the number gmen be letle then 1009, tl:v 
roote thall be only of one figure; if letfe chen 1000000, it 
{hall be bur of two fizures ; if aboue theſe, and lefte cdhicn 
z 000000000, 1t ſhall be but three figures; &u. whereupon 
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the lines of Solids are diuided, brit into rooe parts, and 1f the. 
numbers giuen be greaterrhe 1000,the firſt diuiſion(whch 
betore did fignifie onely one) mult ſignitfie 2000, and the 
ivhole bne fhall be 1000c00 : if yet the number giuen be 
orcater then roocooo, the firſt druiſion muſt now ſignifi 
10006099, and the whole line be eſteemed at rooo0c0009 
parts, and it theſe be to little co expreſſe the numbers gen, 
as oft as wee haue recourſe to the begining, the whole line 
ſhall encreaſe it ſelfe a thouſand times. 

By theſe meancs,if the laſtpricke, to the left hand, ſhall fall 
vnder the Jaſt figure, the number giuen ſhall be reckoned 
ar the beginning of the lines of Solids, from 1 to 10, and the 
firit figure of the roote ſhall be alwaycs either 1, or 2. Itthe 
lat pricke ſhall fall vnder the laſt figure but one, then the 
number giuen ſhall be reckoned in Te middle of the line ot 
Soltds, betweene 19 and 1oo, and the firſt figure of the roote 
thall be alwayes eitherZz, or 3, or q. But it the laſt pricke 
{hall fall vnder the laſt figure but two, then the number gi- 
uen, ſhall be reckoned at the end of the line of Solids, be- 
tweene Io, and 1000. 

This being conſidered when a number is giuen, and the 
cubique roote req uired : Set one foote of the compalles in 
che ccnter of the Sector,cxrend the other in the line of Sohds, 
roche points of the number g1uen : tor this diſtance applied 
-» one of the line of Lizes,ſhall ſhew what the cub1que roote 
ts, without opening the Setor, 


vo the neareſt roote of 8490000, 15 about 204. 
The neareſt roote of 84900000, is about 439. 
[hc 1carett roote of 849000000, 15 abour 947. 


On the contrary, a number may be cubed, it firſt we ex- 
end the compalles ro the number giuen, in the lime of 
{ines, andthen apply the diſtance to the lines of Selidr ; as 
may appeare by the formex examples. 
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The ſe of the line of Solids. z9 


10 Three mumbers bling giuen ts fide « fourth ins 
Fripiicated proportion. 


| S like Swperficie: do hold in a duplicated proportion, 
AG like ſolids 1n a triplicated proportion of their homo- 
Jogall ſides : and therefore che ſame worke is to be obſerued 
here on the lines of Solids, as before in the lines of Saper fi- 
cies; as may appeare by rheſe two examples, 
If a cube whoſe {1de 1s 4 inches, ſhall be 7 pound weight, 
and it be required to know the weight of a cube whoſe {ide 
15 7 inches; here the proportion would be, 


A$4 aretoa cube of 7: 
{0 7 ro a cube of 37 5. 


AndifF tooke 7 out of the lines of Solids, and put it ouer 
in 4 and q,in thelines of Lies, his parallell berween 7 and 7 
meaſured in the lines of Solids, would be 37 ©; and ſuch 15 
the weight required, 
 Tfa bullet of 27 pound weight haue a diameter of 6 jn- 
ches, and it be required to know the diameter of the like 
buller, whoſe weight 1s 125 pounds; here the proportioy. 
y-ould be, 
As the cubique root of 27 1s vnto G: 

to the cubique root of 125 15 ynto 16. 


 Andif] tooke 6 out of che line of Zines, and put it ouer 
n: 27 and 27 of the lines of Solids, his parallel] betweene 225 
and125 meafurcd in theline of Lives,vzould be 10; and luct: 
38 the length of the diameter required, 
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Contaimng the yſe of the Circulay 
Lines. 
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CHAP. LE 
_ Of the nature of Sines, Chords, Tangents and 


Secants , fit to be knowne before hand 
in reference to right-line Triangles. 


N the Caron of Triangles, a circle is commonly di. 
uided into 360 degrees, each degree into 60 minutes, 
cach winnte into 60 ſeconds, | 
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. A ſenucucle cherefore is an arke of 280 gr. 
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Az of the nature of Sines aug Tangents. 


A quadrant 1s an arke of 90 gr. | | 

The meaſure of an angle 15 the arke of a carcle, deſcribed 
our of the angular point,Intercepted betweene the {1des {ut- 
kciently produced, 

So the meaſure of a right angle 1s alwayes an arke of 90 
gr. and 1n this example the meaſure of the angle B AD 1s 
thearke B C of 4o gr; the meaſure ofthcangleB AG, 1s the 
arke B F ot5ogr. 

The complement of an arke or of an angle doth comms- 
iy fignifie that arke which the giuen arke doth want of go 
gr: andiothearke B F 15 the coplement ot the arke B C; & 
the avgle B A F,whoſe meature 1s B F,is the complement of 
the angle B A C;and on the contrary. 

The complement ofan arke or angle mm regard of a ſemi- 
c rcle, 1s that arke which che giuen arke wanteth ro make vp 
to gr: and fo the angle E A HR is the complement of the 
angle E A F, as che arke E H 1s the complement of the arke 
FF, in which theacke CE 1s the excctle aboue the qu2- 
drant. 

The proportions which theſe arkes (being the meaſure: 
ot angles)hane to the f1des ot a rrxangle,cannot be certaine, 
vnlefle thar which is crooked be brought to a {traight line: 
2nd that may be done by the application of Chords, Right 
S1nes, verſed Sines, Tangents and Secants, tothe femidiameter 
of a circle, . 

A Cthorde i< a right line ſubtending an arke : ſo B Zis the 
chorde of the rke BCE, andBF a choxde of the arke 
BF. 

A right Sine is halte the cliorde of the double arke,y17.thc 
nghtiine which fallech perpendicularly trom the 0116 ex- 
treme of the gjnen arke, vpon the diameter drawae tothe 
other extreme of the ſaid arke, 

Soitthe giucn arke be B C, or tlie given anole beB AC, 
ler thediameter be drawne through the center A vnto C: 
and a perpendicular B D be let downe from the extreme ÞP., 
vpon AC; this perpendicular Þ D ſhall be the right fue 
both of thearke 8 C, andalto of theangleB AC: and it is 


alſo 


Py. * -” 
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alſo the lialfe ofthe chord B E, ſubrending thearke BCE, 

which is double to the giuen arke BC, Inlike maner, the 

ſemidiameter FA, 1s the right ſine ofthe arke F C,and of the 

righrangle FA C; forit falleth perpendicularly ypon A C, 
.andit1s the halfe ofthe chord F H. 

This whole Sine of go gr. 15 hereafter called Radirs ; but 
the other Smes take their denomination from the degrees 
and minutcs of their arks. 

Sinw verſus, the ver ſed fine is a ſeg ment of the diameter, in- 
tercepted beriweene the right fine of the ſame arke, andthe 


circumference of the circle, SoD C is the verſed fine of the 
| arke C B, and GF the verſed ſine of the arke B F,, and G H 
the verſed /ine of the arke B H. 


A Targent jsa right line perpendicular to the diameter, 


drawne by the one extreme ofthe giuen arke, and termina- 
'red by the ſecazt drawne from the center through the 0- 


thex extreme of the ſaid arke. 

A Secant 1s a right Ine drawne from the center, through 
one extreme of the g1uen arke, till 1t mecte with the tangent 
raiſed from the diameter at the other extreme of the ſaid 
arke.) 

So if the giuen arke be CE, orthe guenangle be CAF, 
let the diameter be drawne through the center A ro C, and 


mn Cto AC, be raiſed a perpendicular C I. Then ler ano- 


therline bedrawne from the center A through E,till irmect 


with the perpendicular CI in I; theline CI is a Tar 


gent, and A I is the Scrant both of the axke CE, and of the 
angle CAE, 


G2 CHAP. 
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Of the generall w/e of Sines and Tangents. 


x1 The Radius being knovne to find tht right ſine 
of any arke or angle. 


I: the Radius of the circle giuen be equall to the larerall 
Radius,thar 15,to the whole line of Sizes on the Seffor,there 
needs no farther worke, bur to take the other lines alſo our 
of the {ide of the Sefor, Bur if ic be either greacer or letler, 
then ler it be made a parallell Radws, by applying at over in 
the lines of Smes,betweene go and 90; to the parallel] taken 
from the like laterall (ines,ſhall be the ſie required. 
As if the giuen Radius be AC, and it were required to find | 

the {ine of 50 Gr.& his complement agreeable to that radius, 
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pen radius A C. Here the lines A 45, Ago, Ago, may be 
called the /aterall ines of 49,50, & 99z1in regard of their place 
on the tides of the Seffor, The lines betweene 40 and 4o, bc- 


_tweenego and 50, betweene yo and go, may be called the 


paraliell fines of 40,50,and 90; in regard they are parallell one 


'to the other. The whole ſine of go Gr. here ſtanding for the 


femidiameter of the circle, may be called the Radius. And 
tncrefore1it A C be put ouer in the line of Sizes in 90 and go, 
and ſo made a pareliell radins, hs parallell fine berweene 50 


, and 50, ſhallbe B D, the ſine of 50 required, And becauſe 


59 taken out of go, the complement 15 40;his parallel fine be- 
tyeene 49 and qo, ſhall be BG, the line of the complement 


; which was required. 


2 The right (ine of any arke being giuen 
to finde the Radius. 


Vrne the ſine giuen into a parallell ine, and his para; 


5 


lell Radews ſhall be the Radws required. 
As 1if B D wcrethe giuen fine of 50 Gr.and it were requi- - 


:cdto finde the Radunis: let B D be made a parallell line ot 


52 Gr. by applying it oucr in the lines of Sees, betweene 56 
ind 50; fo his parallell Radius betweene go and go ſhall b: 


AG, the Radius required. 


3 Tye Radius of a circle, or the vight Sie of ary arke 
being giuen, anda ſtreight line reſembliag, 4 Sine, 
to find the quantitze of that unknowne Sine. 


Er the Radius or right fine giuen be turned 11:to his pa- 
Arallell;chen take the right line giuen,and carrie it para!- 
I-11 ro the former, till 1t ſtay in like S5zes: ſo the number ot 
degrees and minutes where it tayeth,ſhall giue the quanritic 
of che Sine required, 

As if BD were the piuen fine of 5o Gy. and B G the 
ftreighr line giuen: firſt I make BD a parallell tine of 50 Gr; 
t!:cn keeping the Setter at rhjs angle, I caric the line B G 


en 
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parallel, and find it to ſtay 11 no other but 49 and 40; and 
trcreiore qo gr. 15 Nis quanititie required, 


4 The Rad 11H or any right Sine being giuen, to finde 
tre werjed ſine of any arke, 


F the arke, whoſe verſed ſize 35 required, be leile then thc 

quadrant, take the line of the complerncne our of che 14: 
dius, and the remamder ſhall be the fa5z verſes, the vericd 
{ine of that arxe, 

ASif A B being the laterall Raging, it were required to find 
tofindthe verſed line of 4o gr; here the ſine of the come 
plement is A 50, and therctore B 5o is the verſed fine requi> 
red. Or it I reckon from B,at the end of the Sector, toward 


the center, the diſtance from: 90 to So, 1s the verſed {ine ot © 


10 gr; from 90 to 70,the verſed line of .20 gr; from gc to 6o, 
15 rheverſed fine of 30 gr; and fo in the ret, 

If AD bethe gen ſie of 50 gr.and it be required to find 
the verſed /ne of 50 gr; here becauſe A D 1svnequail tothe 
larerall line of 50 gr, I make it a parallel], And firit T findthe 
radins A C; then the line of the complement A 4o, which 


being taken out of *A C, leaueth C 4o for the verſed fine 


of 50 gr.which was required. 

Bur if the arke,whoſe verſed fine 1s required, be greater 
then the quadrant, his verfed line alſo 1s greater then the 
Radize, by the right ſine of his exceile aboue go gr. 

As if A C being the Radms giuen,it were required to find 
the verſed fine of 230 gr: here the excetle aboue go gr. 1540 

r; and therefore the verſed line required 1s equall tothe Ra- 
dius A C and A 49, both being ſet together, 


The Diameter or Radius being ginen to finde 
the Chords of every arke. 


The fines may be fitted many wayes to ſerue for chords, 
: A /ne being the halfe of the chord of the double arke, 


+ che /ne be doubled, it giueth the chord of the double ark, 
- 


N C 


glo 
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2 Sine of 10 gr.doubled giueth a Chord of 20gr; and a Size 
'of r5 gr. being doubled} gmerh a Chord of 3o yr; and ſo in 
the reit, As here B D;the fine of B Can arke of 4o gr. being 
doubled giueth B E the chord of B C E, which 15 an arke ot 
i8o gr. Wherefore if the Radius of the circle gruen be equall 
:to the laterall Radius,ler the Sefor be opened ncare vnro his 
length, ſorhar both. the lines of Sines. may make but one di- 
re& line: ſo the diſtance on the fines berweene ro and 10, 
ſhall be a chord of 20;the diſtance betweene 2o and 20, ſhall 
be a chord of 40; andthe diſtance betyeenre 3o and 3o, ſhall 
| be a chord of 60; and fo 1n the reſt. 
2 Becaule a line isthehalfe of the chord of the double 
' 2rks, the proportion holdeth. 
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- » Asthediameter FH vnto the raduus AH, forthe chord 
{ZE vntothe {tine D.F, orthe chord G L vnto thefine AL : 
And then if the radius A H, be pur for the diameter, whiict: 
f* achord of 180 gr, thetine D E or A L ſhall ferue for « 
Fhord of 80 gr, and the femiradius which is the ſine of 39.gr, 
hall ferue for a chord of 60 gr, and go forthe ſemiciameter 
of acircle, and ſoin the reſt.So that by theſe meanes we ſhall 
Not need to double the lines of Sines as before, but onely to 
;; Bouble the numbers, Ando this purpole I haug ſubdiuided 


& | cach 


- 
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each degree of the ſines into two, that ſo they might they; 
how far the halte degrees d' reach in the ſines, and yer ſtand 
for whole degrees =. 2 they are viedas chords, 

Wherefore if the Radius of the circle giuen be equall to 
the lateral ſemiradius(che ſine of 30 Gr.and chord of fo Gr.) 
there needs no farther work then to take the ſine of 16 Gr, 
for a chord of 20 Gr. anda fins of 15 Gr.tor a chord of ; 0 Gr. 
&C. 

Bur it the Radius of the circle given be either greater or 
letier then the laterall ſemiradius, take the diameter of it,aud 
make 1t a parallell chord of 180 Gr.by applying it oucr the 
lines of Smes between 90 and go:or take the Radius or Semt- 
diameter whuch is equall to the chord of 60 Gr, and make it 
a parallel] Radius of $0 Gr. by applying 1t ouer in the {ines of 
38 and 3o, and keepe the SeQor at this angle, The parallel: 
taken trom the latcrall chords ſhall be the chords requ1- 
red, 

As if the diameter of a circle giuen were the line AB, 
and it were required to find the chord of 8 gr: firſt: I make 
AB aparallell chord of 180 Gr. or the halie of it a parallel 
chord of 60 Gr; ſo his paralle}l L G doth gue me £6 the 
chord of 80 Gr.which was required. 

3 Seeing that as the ſine of the complement of the halfe 
awrke 18 vnto the Radius, 1o the fine of the ſ2me whole arke 
<wnto the chord of it: if we {eeke bur for one {I1nglechord, 
we may finde it without either doubling thie lines, or dou- 
bling the number. For applying ouer the Radius giuen in 


the tine of the complement of halfethe arke required, his pa- 


rallell fine ſhall be che chord required. 


As if the ſemidiameter of the circle giuen were A C, and 
it were - ws co find the chord of 4oGr:the halfe of qo Gy, , 


is 20 Gr. the complement of 20 Gr.1s 70 Gy. Wherefore I 


make AC a parallell ſine of 70 Gr. and his parallell ſine GL , 
doth ge me FG the chord ot 40 Gr.agreeable to whe ſemi- , 


diameter A C, | 
7} 
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7 To open the Sector to the quantitie of any 
angle giuen. 
S The Seder being opencd,te find the quantitie 
| of the angle. 


T is one thing to open the edges of the Sector to an angle, 
] and another thing to open the lines on che Sector to the 
ſame angle. For the lines of {5nes on the one lide,& the lines 
of fines on the other ſide,do make an angle of 2 gr.when the 
SeQor 1s cloſeſhut, and the edges doe make no angle at all, 
So likewiſe the lines of Swperficies and the lines of Solids doe 
miake an angle of 10 gr, which are to be allowed to the 
CATS, 

The ines of {ines may be epened to aright angle, ifthe 
1\hole line of 100 parts be applied ouer in 80 and60. 

The lincs of fimes may be opened ro a right angle, if the 
large {ecant of45 gr.be applied ouer in the fines of go gr. or 
if the line ot 90 gr. be applied ouer 1n the {ines of 45 gr.or if 
rheline of 45 gr. be applied oner in the lines of 30 gr. 

[tir be required to open thoſe lines to any other angle, 
cake out the chord thereof, and apply it ouer in the ſemrra- 
412, and thoie Unes thall be opened to that angle. 

As it it were required to open the Sector 1m the lines of 
ſmes to an angleof qogr, take out the chord of 40gr, and 
to it open the Sector in the chord of Go gr; ſo ſhall the lines 
of /ines be opened to theanglerequired, Or if the ſame chord 
of 40 Gr, be applied ouer betweene 50 and 50, in the lines 
of 11cs, they ſhall alſo be opencd to the ſame angle. Tf ir be 
applied ouer in 25 of the lines of Swperfictes, or 125 in rhe 
lines of S9/44s, they alſo ſhall be opened to the ſame angle: 
becauſe the chord of 60 Gr. or {ine of 30 Gr. and 5o in the 
Iines of Ges, and 25 18 the lines of Swperficees, and 125 inthe 
Solids, arc all ot che fame length with the ſemiraduus, 

Or if che Sezxraarm be applied ouer berweeneehe fine of 
30 Gr. andthe linc of the complement of the angle requi- 
red. :©will open the lines of Sines ro that angle. 
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'As if the ſemiradins be applied ouer in the fines of 30 Gr. 
and the ſine of 5o Gy. it ſhall open the lines of Sewes to an ain- 
gle of 40 Or. | 

+ On the contrary, if the Seftor be opened to an angle, and 
-1t berequiredro know the quantitie thereof, open the com- 
paſſes to the ſemiradius, and ſetting one toote in the fine of 
:/30 Gr, turne the other toward the other line of mes, and ic 
ſhall fall there in the complement of theangle; it it fall on 
5o Gr. the angle 1540 Gr; if on 60 Gr.the angle is 30 Gr. &c. 

Or take ouer the parallel! chord of 60 Gr. and meaſure tt 
in the laterall chord, andair ſhall there ſhew the quanti tie of 
the angle. As if the Sefor being opened to an angle, I 
ſhould take ouer the parallel! of 30 Gr. of the ſines, and 6o 
Gr.of the chords, and meaſure it in the laterall chords,find it 


to be 40 Gy; the angle comprehended betweene the lines of 


Sines 18 40 Gr, bur che an gle betwecne the edges of the Sc- 
for 152 Gr. lcile, and therefore bur 38 Gr, 


9 To finde tht qaamitie of any dngle giutn, 


'F out of the angular point, to the g_—_— of the Ser 

radires,be deicribed an occult arke that miay cur hoth j1dc+ 

of the anole, the chord of this arke meaſured in the latcrait 
chord,ſhall giuethe quantitie of the anglc. 

Let the angle giuen be B A C: fit I take the Sexijradives 
with the compatles, and fetting one foote in A, I cur the 
{1des of the angle in B and C; then I taxethe chord B C,ind 
meaſure it 1m the laterall chord, and I find it to be 11 Gr. 2:4 


35 A. andfuch js the quantitie of the angle given. 
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Orif the arke be geſcribed out of the angular point at a- 
ny other diſtance, let the ſemidiameeter be rurped into9 a pa- 
H -2 raile!! 


_ = — — -- Ad oo gw... — _— 


— _ 


eli chord 0t 60 Gy; then take the chord of this arke, and 
ane i: parallel! il it crofle in hke chords : fo the place 

cer ftayeth ſhall ge the quancitie of the angle, 

45in the former example,jf ] make the ſew:id:-ir.cter 4 B 
- paraile!i chord of 60 Gr.indiher Keeping thu Setlor at rha' 
2,51 , Exriric the chord. B C paz alicil, ei! It t ſtay In bk: 
Lords: | frat tinge it £6 fav in no other but 11 Gr. 15 4/7 
and({uch;3 cgancle & AC, 


Þ The genera? iſe of Sines ayd Tangents, 
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1 "poi 47124 't /pne anda point 2/uen twit, 6 make 
433 4417 te equal to any angle 2 Oi6en. 


Irit our ot rhe point gen deſcribe an arke , curring the 
ſme linc:then by che 5.Prop afore, find the chord of ti: 
ingle omen agree able ck Fee dom de , and m1cribe ! 
10th arke:toar 1ghrt line drawne through the porn #Y 
aen, wndthe MN ot 1 his chord,thall be thc ide thar makes VP 
-11C mh 
LCC che right bneg g1uen be : LH B, and the point g Tiuen T0) 
[tbe Af, and jet the angle giuen be 11 gr. 15 m. Here] Oper 
re compai! |e$t0 any ſemidiameter A B, (but as oft as I m2+ 
-onucnient!s to the laterall femiradius) and ſetring one foo! 
11 4, i deſcribe an occult arke B C; then I feeke out » 
10rd Of 11 27.15 2. and taking 1t with the comp. ties, 1 fer 
211 tOOte 1 'B. rhe other crolleth che arke inc, by which 
' &+4.--cheline 4 C, and it makes v p rhe angle required 


1: Todiugethecircumference of a circls 
znto any parts required. 

= 360 the nicaſure of the whole circumference be dimidce 
by che number of parts required, the quotient giueth rhic 

ov -d, which bc: ng tound will er1de the circumference. 
So a chord of 120 gr, will dinnde the circumference mte 
3 cquall parts; a chord of 90 gr. 4 parts; a chord of 72 27. 
Into 5 parts; a chord of 66 gr.,into 6 parts;za chord of 51 g: 26. 
120 7 parts; a cord of 45 gr.nco 8 parts ; a chord ot 40 gr. 
113640) 
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I:3t0 9 parts3 2 chord 97 35g7.15430 70 parts; 2 chora of 32 gr, 

449. 1110 TT parts; a COTA 41 3O 27 IMNTC 12 parts, 

In Ike maner !t it be r0 ounedrs emide the circumference 
"FA the cireleqwtio's temalamete: 15 A B,ntoj2:. rift] rake 
be COmaummet: 7. 3,2nd make ir a Pa! uct! chord of CO or; 
thon becauio 250 gr. Heing dimded by 32, the quortent will 
e11 87.15 #1] nnd theprrafleli chordof 13 gry mand this 
vo giide the Oraunmtcrence imnto 3% 

Burt heie r rhc parcs being many, « were berter to divide i; 
frit [1}TD fe: ery 2i1d attcr tO COINIC OUCT It 4gaine. As tiff * 
diuide rhe circumference 1nto q, and then each 4 parts 21; 


$, 0 ilierwiſe, as the parts may be divided 


me 


2 To dinide 4 right line by extrene awd 
; meane proportion. 


He line ro be diuided by extreme and meanc propor 
tion, hath the fame proportion to his greater ſegmeti!, 
AS 111 figures inſcribed in the ſame circle, the (ide of 2n a ; 
£9 4 figure of {1x angles, hach to 2{1de of 2 Arcagon 4 dy 
£C1l angles: but MIC Ce ole mexagon IS1 chord Of Go 14 a1 Te 
the lide of a accagon 13 achord ot 36 gr. 

Lec AB be the line robe dmided : if I make A B a paral- 
lell chord of 60 gr.and to this {ernidiamecer find A Ca chord 
of 36 gr. this AC {hall be the greacer ſegmictit, aiding the 
whole line in C\, by extreme and cane Proportion, So that, 

As A B the whole line is vnto 4 C the greater {eoment: 
jo 1 C the greater ſegment vato CB tac [ctfer ſegment 
'Orlet AC be the greater ſegment ginen : if I m1 8 £12: 
obs ell chord of 36 gr. the correſpoadent co 
all be che whole line A C,and the difference C B the Je/Ter 
ſeen Nenr, 
A | 5 
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OrletCBbecd! 1C letTer ſegment g1uen : if I make this a 


para llell chord ot 56 gr, the correſpondent 1cnidiametcr 
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ſhall be preater ſegment A ©, which added to G B, grueth 
the whole line A B. 

To auoid doubling of lines or numbers,you may put over 
che whole line in the Sives of 72 gy. and the parallell fine of 
36 gy. ſhall be the greater _—_ 

dr if you put oucr the whole line in the ſines of 54 gr. - 
rhe parallell ſine of zo gr. ſhall be the greater ſegment, and 
the parallel] ſine of 18 gr.ſhall be the leſler ſegment, 


CHAP. IIL 
Of the proieftion of the Sphere in Plano. 
1 T7 Sphere may be prote&ted in Plano 1n ſtreight lines, 


as in the Analemma, if the (emidiameter of the circle 
ginen be diuided in ſuch ſort as the linc of Sires on the Se- 
Kor. 

Asifthe Radms of the circle glen were AE, the circle 
thereon deſcribed may repreſent the plane of the generall 
meridian,which diuided into foure cqualpartsin E,P,/£,S, 
and crolled at right angles with E # and PS, the diameter 
E< ſhall repreſent the equator, and PF the circle of the 
houre of 6, And it 15 alſo the axis of the world, wherein P 
ftands for the Nozth pole, and for the South pole . Then 
may each quarter of the meridian be diuided into go gr.from 
the equator towards the poles. In which if we number 23-p7. 
30 m.the preateſt declination of che Sun from E to 69 North- 
wards,frome-E to W Sonthward, the line drawne from 69 to 
WV ſhal be the ccfiprique, and che lines drawne parallell tothe 
cquator through & and yp hall be the tropiques. 

Haug theſe common ſefions with the plane of the ne- 
r1dian,if we ſhall dinide cach diameter of the Ecliptique into 
g9O gr. in ſuch ſort as the Sines are dinided on the Seor. The 
firſt 3ogr. from A toward 69,ſhall ftand for the line of Y. The 
30gr.next following for &. The reſt for Z. S. N. &c. in their 
order. 50 that by theſe meanes we hanue the place of the Sun 
tor all rzmes of the yeare. —_ 
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If againe we diuide A P, A'S, in the like ſort, and ſet to 
the numbers 10. 20. 30. &c. vnto gogr. the lines drawne 
Pe, each of theſc degrees parallellro the equator, fhall 


edeclination of the Sunne,andrepreſent the parallel> 


If farther we divide A E, Ae, and his parallels 1n the 
like ſort, and then carefully draw a line through each 15 gr. 
ſo as it makes no angles; the lines ſo dravwne fhall be elliptical! 


and repreſent the houre-circles, The meridian PES the 


hioure 
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<6: of the prozection of the Sphere. 
owe 13 atnoone; that next wnto it drawn through 
75 8 cm the center the hourcs of 11 and 1, that whic: 1: 


dn through Go gy. from the center the Loures of 10 anc 


38 X Co | 
Then haning retpect vnto rhe Ilatitude,we may number 1 
tom E Woh Jrard vnto Z, and there place the zenith : by 
+ hich and rhe cencer the line e drawyne Z AN ſhall repreſen 
he vyerticall circl> , paſſing through the zenith and nad! 
Eatand Weltand the line 24 A B crofl 'ng itat right angle; 
(3! repro {. mn. he ar Ff mo 
1 lf $390 O11 By Mid 'ed 151 the i [21NC ſort as PL eclipriqu, 
and tt equator, te hine drawne through each degrec of th 
Cori Tere 2 - varalietl ro the horizon ſhall be the cir 
ox of altitude, and thediniſions i 12 the hoowon and h1s pa 
STRIFE Y git: 1c the azimuth, 
a y, it chrough 18 gr. in A VN, be drawne a righe Jin, 
i.K parallel to che h1021z0N, It thall ſhew che ri!me when th, 
dav breake:th,and Be end of the twilight. 
For CNA ;nle + of tiits protection, let the place of the Sunn 
he the lait depree ot -,the paraticli pa:hng through thisplac 
7 D, and rher-fore the meridian aiticude A Z,and the de 
TS Hog bclovw the [1011701 at midnight H D: tiic femidinr 
all « wke LC, the feminocturnall arke CD, the declination 
42. the aſcentionall difterence B C, the amplitude of afcen 
AC. The dittercnce berwcene the end of twilight and 
the db br eake :s very imall; for ISHS the parallel of th 


fe 


k a A w 


une doth bharaty croe hear of twilight, 
inde of the Sunne be niuen, let a Wye be drawn 


if thc 
for 10 pa; al. y tothe horizon; fo it thall cot cf the parallell o 
the Sunnc, 1d there thew both «| he azmuth and the hour 
ot the dar, A $:+ 110 PIace oft ce Sunnc being gue as be 
rot egehe rirude in che Morning were found to be 20 gr. th 


FG erinnecparaiicil rothe horizon through 20 gr. 11 


L211 C1015 
7 auld dtlcilic parzilell of the Sunne in ©. Where 
Pre ©. hewerh the aztmuth& T © che quanrtitic of houre 


{ O17, 1997 121071 QI2N. it {ecmes to be 2DOUt halte all hour: 
Att 1 the INONMAY 4 211d Vet +3ZNOLE then halfe a pon 
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Of the projection of the Sphare. $7 


ſhort ot the Eaſt. 

The diſtance of two places may be alſo ſhewed by this pro- 
ietion,their latirudes being knownezand their difference of 
long irude. 

't or ſuppoſe a place in the Eaſt of Arabia, haning 20 gy.ot 
Kor th laticude,rvhoſe difference of lonojtude from London 
#$ijound by an eclipte robes ho.k. Let Z be the zenith of 
FL 2:1don , the parallel] of nia char other place muit 
be ZD, in which che difference of longitude 1s Z ©. Where- 
fore © reprcſenting the ſite of that place, 1 draw throught CG) 
a varYlec Il to the horizon MH, croſſing the verrncatl A7 
ncare about 7ogr. trom the zenith , Which muſciplied ] by 
20, therveth the diſtance of London, and that place ro be 
1400 leagues, Or multiplied by 60,to be 4200 mules, 


2 The Sphere may be protected in plave by circular lines, 
as in the generall aitrolabe of Gemma Friſins, by the nelp = 
che tangent on the fide of the Sector, 

Forlert the circle giuen repreſent the plane of the general) 
theriditn as before ; lct it be drnided into ftorre parts, and 
crotied ar -FIRAT angles with E</# the cquator, and PS the 
circle of the houre of 6, wherein P ſtands for the North pole, 
and S for the Soutn -ole. Let each quarter of the meridian 


be amided into go gr. and ſothe whole into 360, beginning 


from P.,2nd ſetting tothe numbers of 10,20,30.& c.90 ate/£, 
180 ar $,270 at E, 260 at P. The ſemidiameters {P, A, 
AS, A E,way be dinided according to the ta ng of halfe 
their arkhes.chac 1s atangent of 45 gr. which is alwaves equal 
tq ihe Radius, ſh3l] gine e the ſemidiameter of ho ol a cangentr 

r <O Pr. hall g1uc $o gr. in the {emmdiametcr: a-fFangTEeNt- Oo: 
34 Lig (hall gine © 70.&C. So that the ſemidiameters may bu d: 
urged jn ſuch fort 258 tie rangent on the ſide of rhe Soca, 
the difference being « onely in their numbers, 

Hmmg din; ded rhe circumference and gc {mins 2 

hers, ive may calily araw the meridians and ihe 15:64 
the i:cipe wv "thes Seetor 


IS 


—_— 
[ 


wo —_ 


4 C,and the fecant of 10 gr.giucth me $ C,whereof Cist 


,” 


ne through both the pole 

Pands, wid the degrees before graduatcd in the equaro! 
Thediitatice of the center of eaci meridian from A the cer, 
zer of the plane, 1s equall co the tangent of the fame mer; 
dan, reckoned from the general! meridian PLE SE, an 
he femidiameter cqual! to the fecant of the {ame degree. 
Astor example, if I ſhould draw the merictan P B $,whic 
<rhetench from PLES, the tangent of 10 gr. gmeth n 


| WE. y 
The mer:cians are to de drawne 
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UAtOr, 
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gree. 
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Of the proiedFion gf the Sphere. 59 
cones of che meridian P BS, and CS his ſemidiameter : fo 


4 F a tangent of 20 gr. ſheweth F to be the center of PDS, 
che rwearith meridian from Pe/£8, and AG 1 tangent of 


23 7r.30 24. theweth G co be the center of P 6g $, Kc. 


The parallels are to be drawne through the degrees, in 
AP, AS, and their correſpondent degrees 11 the generall 
1:cr1dian. The diſtance of the center of each parallell irom 4 
rhe center of che plane, 1s equallro the ſecant of the fame pa- 
railcll from the pole, and the ſemnidiamerer equall to the ran- 
gent of the fame degree. As if I ſhould draw the paralicll of 
8o gr. which 15 the rench from the pole &, frft I open the 
compatiesvato A C the tangent of 10 gr. and this ginerh me 
the {emidiameter of this parallel, whoſe center 1s a little from 
F, 19 {fuch diſtance as theſecant$ C 1s longer then che radius 
S A. 

The meridians and parallels being drawne, if we number 
23 gr.30 #9. from E to © Northward, from e£ to Y Sourh- 
ward, the line drawne from S to W ſhall be rhe ecliptique : 
which being divided in ſuch fort as the ſemidiamieter A P. 
:he hiſt 30 gr.trom A to & ſhall ſtand for the fine of Y; the 


39gr.ncx: following fort; the reſt for T. SS &c, uw thei 


order. 
If farther xe have reſpect vnco rhe Jatieudogye miey 1 
ber it from E North ward vnto Z,and there place the zenith, 


| by which and the center, the hne drawne Z A 7 ſhall FCPre- 


4 


* 
3g.+ 
Wo 

# x 
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Cy 
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- {enr the vertical] circle, and rhe line 4 AH crojting it at 


righr angles, ſhall repreſent the horizon © and rheie daided 
O 5 3 p 


15 the ſame ſort as;LP, the arves drawne through cach 


decree of theſemidiameter eZ, paralictl co the horizon, 


Fa . a 4 $ 56 : . 
1! be the circles of altirude:and the circles dravwne trons! 


1c horizon and his poles,fhall gine the azimuris, 


For example of this proteaion,lcr rhe place of the Sunne 
be in the beginning of':2, the parallel patiing through this 
place is» © L;zandrherctore rhe meridian <ltieude 1 £,and 
che depreflion below the horizon at midnight Fx,che ten! 


I diurnall arke L ©, the ſeminocturnall arke 0 xz, the declt- 


{-wyon AR, the alcenlionali difference 2 ©, the ampli- 
1 2 tude 
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6 3 of the prozection of the Sphere. 
22 $ ot afcentſion A®©. 

3:7 be put to repreſent the pole of the world, t 
HP ESE Land tor the equator, and P S SW for 
H5rique, and tae reſt which betore ſtood for merid! 
12.2 now ſerve jor particular horizons:, according to t 
merall elenarions. Then ſuppoſe the place of the Sunn: 
v-ntobe 24 gr. of &, his longitude ſhall be PZ, his righ 
centicn P H, his dechnation H1, Andif the place gre 
29 £7.44. 1155 105. cicude ſhal be PX, his right afceniton . 
I docinatonNK, Againcthe declination brought © 
107--0n of the place, ſia!l there ſhew the aicentionall d 
rence, amplitude of alcenfion, and the like conclultor 
the globe. But I intend not here to ſhew che vie ot th 
{trolade, bur the vie of the Sector 1n protection. 

And after this maner may a nocturnall be protettec 
how the houre of the night, whereof 4 will ſer dow! 
'ype tor the vie of Sea-men, 
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Of the protedtion of the Sphere. 6r. 


Ir contiſts as you {ee of rwo parts, the one 15 a plane,diui- 
ded equally according ro ths 2 4 houres of the day, and each_ 


' koure into quarters or minutes, as rhe plane will beare: the 
lins from the center toXTI 1, {tands for the meridian, and 


;% 


XN I I ftands tor the houre of! 12 at midnighr. The other part 


.* 


14a rnndle for tach ftarres as are neare the North pole, toge- 


ther wich the tw o-lne moneths,and the dayes of each monerh 
:ficred ro rhe right alrenſion of che ſtarres. Thoſe that have 
 0:c4h10n 19 ſor rhe Sourh pole, may do the like tor the Sous 


"therne conſtellations, and pur them in a rundle on che back 


of this plane, and fo it may ſerne for all the world. 
Fhewe ot this noqturnall 15 eafte and ready. For looke vp 
to the pole,and {ce what ſtarres are neare the meridian, then 
lace | rundle to the like {ituation, fo che day of the mo- 
neth will ſhew the houre of the night. 


2 The Sphere may be protected in plans by circular lines, 

44 in the particular Aftrolabe of [oh,Srophlerin, by help of che 
rangent,as before, 

For let the circle giuen repreſent the croP1que Of Vp, ler t£ 

be divided intofoure parts, and crotTed at right angle<icl. 

AC the equninoctiall colure, and MB the folftitiall coture, 

and general{ meriaian , the center P repreſenting the polc 
'of che world, L<t each quareerbe dinided into go gr. and {c; 
the whole inro 360, beginning from A towards B, The me: 


3 


rrdian PF 1,or Þ , may be diuided according wo the tanger: 


Is = - ; \ Be: [ 7 
af halte Iv3 arke. So axthe arxe from the North pole to the 


$0. and the halie arxe 56 gr. 45 9, the teridian full 


«1 
vided into go gr. and 23 gr.30 24. in ſuch fort as the tan 


£156 er.45 #2. on the lide of the Sefiuor is dintded int de 
— 


S:ccs and halic degrees; of which Pe the arke of riie cqu2- 
for yo gr.from the pole,ſhall he ging by the tangent ot 45 


4? 
J £ 


And P 69the arke of the Summer tropique 66 gr.30 moron, 


3 7 
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the pote, (hall bc gmen by the Langent. O7 2 3 U7,1 - 42. A 116] 
the circles drawne VDON the CEHCEF P th COUT '\ +, ana, FE: 44 


Se the equrtor, and the Summer tropigue, 
. Having rhe equator and both the tropiques, ihe £c:14 
50 7 pM i 
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6: of the proief1ion of the Sphere. 
tigque Y 5 = V ſhall be drawne from the one trop1que to 
the other, through the interſcQion of the equator and the 
equinoctiall colure. And it may be diuided firſt mto the 
eivelue Signes after thismaner: Þ E the arke of the pole of 
rhe ecliprique 23 gy. 30 ws. trom the pole of the world, ſhall 
be giuen by the cangent of x1 gr. 45 9, The center of the 
circle of Jongirude paſſing through this pole E Y and =ſhal 
be found at D ({or1ewhat below B) by the tangent of 66 gy, 
30 m. Then through D draw an occulr linc parallel]! ro A E, 
and giuide it on each fide from D,m ſuch fort asthe tangent. 
1s Giuded on the [ide of the Setfor, allowing 45 gr. to be e- 
qualico DE. So the chirtith degree from D toward the 
r1ghthand,fhal] be che center of the circle of longitude paſ- 
ting through Et and, The fixtith degree, che cenrer of 1 
£7. Thethiruth degree from D toward the lett hand, the 
center of ® E W, The fjxtith,the center of x ES), And the 
other mtermediate degrees ſhal be che centers ro diuide each 
SIUNC INtO ZO fre | | 

It tarther we haue retpect vnrto the latitude, we may (the 
meridian being before diuzded)numberir from P Northyward 
vnto H, and there place the North interſection ot the meri- 
dan and horizon : then the complementr of the latitude he- 
ng numbred froin P Southward vnrto Z,ſhall there gue the 
-emith; and go g7.froin Z Southward vnto F,ſhall chere gre 
:1e South jnteriction of the meridian and horizon. The 
i:dadle berweence F-and H ſhall be G the cerirer of the hoxt- 
zon © F758 F, pailing through the beginning of V and =, 
ynletſe rji;ere be ſome former error 

All parzilelsto the horizon may be tound in Jike fort by 
cacir micriections with the meridian, and the middle be- 


_rweene toe interſections 1s alway cs the center, 


The azumnuths may be drawne as the circles of longitude 
were before. For the center of the firit verticall Y Z = will 
be toundat 7 (lomewhar ncare vnto B)by the tangen: of the 
latirude. And it through 7 we draiv an occult linc paralleil to 
AC, and dude 1t on each tide trom 7,in ſuch fort as the can- 
gent is dided on the tide of the Seftor,allowing 45 gr. to bc 

cquall 
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Of the protetF ion of the Sphere. 6x | 
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-unali to: Z, theſe dintfions ſhall be the centers, and tho 
+4;itance from theſe dmifions vato Z,ſhall be che femiadianse 
ers whereon to detcribe the reſt of the az1murns. 

For example of this protection, let © the place of theSur 


gruen be 1o gr.of 3:a right line drawne from P throu zh this 
place ynto the equator, ſhall there ſhery his righe afceniion 
Y K, and his declination X ©. Then may we on the center 
=nd {emidiameter © P,draw an occulr parallell of dechnatis, 
croling the horzon m L and 2, the meridian in CG 41d NV. 


& OO 
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61 Of the protettion of the Sphere. 

So the right lines P L and P M produced,ſhall ſhew the time 
of the Sunnes riling and ſerting , Y' © the diftercnce of af: 
cenfion, <= R tC difference of ccenlion, VL the amplitude 
af hinting, and = At the an mplic ude of his ſetting. L G 14 
lewerh the length ol the day, L NA the {cnt of the 
IgA, Z G heweih his d tance 'c tromehie zc ich. at tOOoNne. 
H N his depreſſion below the horizon ar Hs bag then 
hawng he altIonc, de vi rhe Sunne at any time of the dav, the 
mtcriect; 'O!! ot IC parallel! of 2aſtituge weith 1c paraljell Of! 
declination, ſthewerh the azumuth , and a rgat line dra NIC 


{011 Þ ehrough this interſect, giueth rhe houre ofthe d: V. 


4 wo Spher e nay be prozeted in plans by circular lies, 
#cr ihe maner 0j rhe old concaue hemiſphere, by ihg help 
PrehG Ca! "5. {f1T ON the lk: de Of "rhe Sector. 
Pur lerihe circle gen reprejent the plane of the hor: 
011g Jet ww © Ut 7 Hto fFourc parts, ag oF crofica at VIV 


# 


AS With SN the meridian, and E F” the verticall; fo as $ 
es 1-46 O1 the Gonth, N tor the North 2 the E aſt, F thic 
{> MÞ wart © F the hor on and the center Z reprefenteth thc 
jenich, Ler each quarter of rhe horizon be diuided into gc 
gr. and fo the whole ico 369 gr. beomning trom Ngand fer: 
1119 tO the inu mvoers ot 20.20.30.,WXC. YO atE, 130 at d, 27C 
at i 260 at N. 

ia CmmIanmerers Z N 54. S., May be oanided accordin 
hetzngent of þ alte their arkecs So as the arke trom the ze- 
nickta HB 1011iz0n being 90 gr. andthe halte arke 45 gr 
the ferndia meters arc tobe T9: dod-; 111 1Uch fort as the tan: 
26nt0!.48 27, a5 was thewed betorc 1n thetecond protection, 
AnditionsZ we draw circles through each of thete dwu1lt: 
UTULS ſhaitbe parallels of altitude, 
T0 C11 Hat 1L refpect ViI1CO the lacirude, We may "the C.11C 
;id:an being befo re diu1ded) number it from Z toE, anc 
JT" zere place the mere on of t the meridian and equator 


_ 


The complement of the latzrude from £2 vato P, ſhall ther. 


o:11e the pole of "rhe world, and 5 99 2 further trom P ſhall ther: 
anc ihe other intcriecion of the wendian and equaror 
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Of the proieiion of the Sphere, 65 
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The middle betwecne theſe interſeRionsſhail be A,the cen. 
itcr of the equator,paſſing through E and 7,vnlelle there be 
*ome former error, The interſeQions of the tropiques de- 
-pend on the equaror, Frome 23 er.30 w.farther ſha! be Wo; 
he nterſeeion of the meridian & the Southerne tropique. 
From «© 23gr.30 m.ncarerſhall be &,the interſe2101 of the 
mMeriazen ard the Northerne tropique. The interieQtions of 
the other mntermediat parallels, ſhall be giucy in like ſort, by 
Vi:cir degrees of diſtance from the equator, and the aviddic 
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65 Of the protettion of the Sphere. 
heoyecne toe mterſections 1s alwayes the center 
{| houre circles may be here drawne as the 2zzxmiths Is 
114 £123. Vrotecton. For the center of E P J,, the houre of 6 
ill beronnd at B (ſomewhat neare vnto N) by the tangent 
>rthe Jatirude. And ifchrough B we draw an Occult 2c pe- 
* 499) 11r0 FI V. ap4q dude if on each {ide from mu LOG 


| p- ; _- F" _ | 
2991 GH ieOnsS vnro 7”, fk [lbe hs {erm haterors: WiLercO!: 
'\ = 6644 , 1'>E Lanny YC { 't } 86s 1c oure circles. 
Fir +elprique may be draviic as te equar2t.. For. che 


FOR Ott i} 211 halts Lnh tac th Sourhernc daeci!! 114t1O01, {11 ali 
EIu2! ny LC: Ngc it Ot the alry mide, which che Sun P12, 


| 1 pink 

1 he entrihioemto wo And the center of che orber halte. by 
- mmm Im 

Cane of his alritndeat hiventrance ico © Andicmas 


If 9 BORE < in thetormerproeiction, or elle by tzvics ca 
"tea tO mt DUul PoOIC 
io tacle circles thus drawne,it we ſhall adde the tmoneth - 
>the yYeare, and the dayes of cach monerth , as we way wel! 
FEELS : horizon * YOON p- SS. 
192; at org LOT ZON, ON ether 11de berweenc ti. fop!gues; 


010101 1 thatl be htred tor thenoft efall en .cluſions 


16 Tis y of the moneth being BUCH, 7 le paralileil har 
ich oh at, doth thew whar dec nation the Sunne hat: 
time of the yeare. And where this parallel! crotleth 

FLSY "QUE, chere 1 1S the plac: © Of FNC dune. ()r the viacc 
Kavrt ER oi being firſt g1mnen.t! 1e para!) A winch crottert 1; 
Fhali at inghornzon ſiyþyche diy ot thc we th . Fither or 
thole ther: veg þ - onely the parailc] ot acchnation, 
WICIpPAy {+ 14fv 1 if Et vnto the horizon, thare thc diitacc 
| ie (lrallell 6 OM E or 7”, fhewerh thc pi: 
"np anong the houre cncies thewerh the tune 
TIT hawng the eitirude 

I y tine. of the ay, rhe mrecdcction of the 

on with the paralleil of alerade, ſhewetl: 

zy; 2nd a right bne drawne from 7. | 

| thro! 


} 


(. 
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Reſoiution of right-line Triingples, 67 
rough this interſection to the hor:zzoa , gineeh the 221- 


muth, 2 - BR p1 

Thus m either of theſe prozections, that which !s ot] Le by 
wite molt troubleſome,is ealily done by the felt: Gf the ray: 
gout line: and what 1 kde {aid of toisline, rhe ſand e may bc 


tought by ſcale and tumbers out of rhe table of Tangent; 


CHAP. Iv "IN 
Of the reſolution of right-line Triangles. *F 
[* all Trianghi there being fix parts, viz. three angles 4nd Þ 
three ſides, any three of chem being Jen, the reſt may bs 
be found by cheScor, F 
As in a Rectangle triangle, 
1 To finae the baſe , both ſides betwe ginen, | 


Ler the Sefor be opened in the lines of Lives to & riot 
ingle, (as before was ſhewed Cap.2. Prep.p.) thicn ta 723 "11 
Ne fides of thetriangle, and lay chem,one on one line, 8 
-ther on the other line, fo as rhey meete 1n che center }; nd 
narke how tarre rkey extend, For the line tak 1) trom: x tic 
*crnies of thictr exteniion,thall! be the baſe requires, vie. itn 
::de oppolite to he right angie. 
Or adde the {quarcs of tne two {:ges! p- in Prop. 4.99pcri., 


1d theliide of the 09; 1 OUT 1 {<uarc \1,ait be rhie bate, 


2 Tofindihe - baſe by hattig the angles, 
and one of the [ides 01uen. 


Take the fide gmen, and turne :t jnro the varetlell 1: 
18 OPPOs lite angle; iothe paruilel] Radms fizal! etheÞa ate. 


3 To finda [1de by pan; "Hy the baje. 
and the other ſide Jinen. 


£ettize Sector be © encd } 1 the hnes of Himes to art 
| K 7 altQic, 


60 ® e(olution of right-line triangles, 


1nolc, and the fide ginen laid on one of choſe lines from 

# LL cenier; then take the baſe with a paire of compaſlles, and 
it :+:111:9 one foere In the terme of the gen tide, turne the 
>-hier to the other line of the Secor, and it ſhall there ſhew 
the fide required, 067 : 
Or take rhe {quare of the [hae out of the ſquare of the baſe 
(25 tn Prop. 4 Swperf.) and the [ide of the remaining {quare 


{1:alt be the {ide required, 


4 To find a ſide haning the baſe 


ana the angles ginen, 


Take the baſe gmen, and make it a parallel! Radius, io 
hc paalieil es of the anglesgthall be che oppolite tides rc- 


i 
XTUILED, 


3 To find aſide by hautne the other [ac 


and ihe. angles gruen, 


Take the tide giucn, and turne 1t into his paraliell fixe of 
l1yoppoliteangle ; fo che parallel] fe of the complement 
f;alt be the tide required. 


6 To find the angles by hautag the baſe 
and one of the [1aes ginen. 


tit cake out the baſe giuen, and laymg it on both fide* 
of the Sector, ſo asthey may meete 1n the center, and marke 
how tarre it extendeth , Then take out rhe larerall Radius, 
and toit oven the Seor m the termes of the baſe, Thi: 
gone, take 01: the fide giuen, and place it alfo on re ſame 
nes of the Sector trom the center. For the parallel! taker 
1 the termes of rhis fide, ſhall be the ſine of his oppolirc 
a: Fic: 
q. Or take thebae gmcn , and make 1t a parallel] Radms«. 
'T :fien take che {ide giuen, andcarrie it parallel! to the baſe. 
cl 1 ir fey 3n like fines : fo they thall gue the quantitie of 


; A 
Us 


jc3 
TC" 


of 
ITT 
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Reſolution of richt-hine triangles, 59 
:he oppoſite angle. 


"7 To finge the an 2les by hauing both the 


ſtages piuen. 


Take out the greater {ide, and lay it on both fides of rhe 


Sector, 1o as they nicete in the center, and marke how farre 
| it extendeth. Then cake the other fide,and to it open the Se- 


or in the termes of the greater ſ1de; fo che pn Radins 
ſhall bethe cangent of the lciſer angle. The chird angle 15 a}- 
wayes knowne by the complement. 


8 The Radius being giuento find the eangent, 

and | ecant of any arte. 

g Thetangent of any arke being ginen,to find 
the tangent thereof, and th: Radius. 

ro The ſecant of any arke berng giuen, to find 
the tangent thereof,aud the Raatits, 


The tangent,and che ſecant, together with the Radims of 
cucry arke,co make a righr angle triapgle; whoſe tides are 
the Ride and tangent, and the baſe alwaycs the ſeeant; an! 


1he angles alwayes knowne by reaton of the gwen arxc. 


7 v » y : R a . . y- GEL 
 Wheretore the folution is the fame with thofe betore, 


[1 any rieht-lined triangle whit{ocat yr, 
11 To finda ſide by knowing the cher two {:ats, 
aid the angle contarn2d by ther. 


Lerthe Sefer be opencd in the lines of /mes to tie ang't 
#)ucn, then rake out the {ides of the triangle,& laying ihe 
che one on the one line, the other on the other, {o « the) 
inerte in the center, marke how far they 2xtene, For die why 
:4xen berwecne the termes of their extenſion , ſhall be thc 
bird inde required, 

K--9 1 2:2-0- 


L 


les * vr As 44 : p 
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70 &eſolntion of right-lint Triangl:s, 


;2 To find a ſide by hauing the other two ſid's, 
and one of the adjacent angles, ſo it be 
tnomne which of the other angles 
#5 acute or oblique, 
Let the Seftor be opened in the Unes of lines to the angle 


a 


21uen,and the adiicent fide Jayd on one of thoſe lines from 


che center; then ike the orher tide with a paire of compal- 


F * 
- 


ies. and {erong 0. fote in the terme of the former pen 


de rurnetheate: cwrheother ine of the Sefor which here 
py Foe the fide roguired,, and 1t ſhall croffe it in rwo 
aces but with which of them 15 the terme of the {ide requi- 
-J, mutbe mudged by the angle. 

Az:tin therrianglefollowmg, thehhde 4 C being gmen, 
and che def D andthe angle CAD 18 gr. 4om.1t were re- 
quired to tind the fide A D. 


Firſt I open che Sector in the hnes of /anes to an angle of 


$8 gr.40 77. and laying the adiacent fide from the center e, 
'- extendeth to 8oo in C.Then I takethe other ſide C'D wit!; 
the compaties,and ferting one foote in C,and turning the 0- 
ther to the other line of rhe Sefer, I find that it doth crotle 
thorh in B and D; fo that 1r 1s vacertaine whither the lide 
yunired be {2B or AD, onely it may be waged by the an- 
{- Z.rrfthemward angle where they crolle be obruſe, the 
ne oh acdisthetctTer; wif it be acureit 1s the greatcr, 


'2 To find 4 ſiae by hauing the ang le: 
kad one of the other ſides giuen. 


Take che inde men, and turne 1!t into the parallel! inc 
nit oppolite tavlkc & io the parallell fines of the other ano 
1.1} be che oppoite {1des required. 


OTEIL rr neg WII I en Sr - © 9 — - om ——— - - - __m— 


Reſolution of right-line Triangles. 71 


14 To find the proportion of the ſides 
| by haming the three angles. 


Take the laterall ſines of the angles, and meafure them 1 
[he line of /mes. For the numbers belongmg to thoſe lines 
49 giue the proportion of che f1des. 


15 To find: an angie by enowing the 
ED three /1dts. 


| Tet the two containing hides be lavd, on che lines of the 
\eFor from the center, one on one line,and the other on the 
»ther; and ler che third fide, which 15 oppoſite co the angte 
;equired, be fitted ouer 11 their termes: to lhall rhe SefFsy be 
2pened in thoſe lines to the quantinie of the angle required. 
The quanrtice of this angle 15 found as in Cap.z, Prop.8 


16 T o finae ay angle by maui? 10 [rags 
and one adiacent angle. 


Firſt take out the fide oppuiire ro the angle gmen, and 
wing 1t 0n both ſides of rhe 5 
«.cter,marke how farre it extendertht; ther, take our rhe tare 
1] fine of rhe angle, and to it open ihe Sector it, he terne) 

trhe firſt ſide: this done, take our the offer Hide mntenand 
lace 1t allo on rhe ſame lines of rhe Sector rn thiegenter, 
{.r the parallels raken 1: the termes of this fide , thall be th; 
1c of the angle oppolite to the ſecond ide 


| Or rake out the ſide oppoſice to the 16 gle yg dug 310, 


; i; 


, -» _ ; Wn. io k ” > » > I .« A Y % » ” = ? p 
WECS ST? "HS EL STI CCH f? E720 


: 2 parallell fine of that angle;then tax rue other fide 2m 
411d carrie 1t paralle]l co the former, ci} in thay in hee tine 


0 they ſhallge rhe quanrnitie of ch:y angle oppoſite 1s thy 
eC01:d fjde. 


mu aint og I 5 EIN —— 


v5 R efolution of ri29t-line triapeles. 


17 Tofindeananzle by hauing two /1dev, 
and the anzle contained by them. 


Firit find the third fide by the 11.Prop. and then the a 
les mnay be found by the 15,or 16.Prop. 

For practiſe in each of theſe caſes, we may vic the exa 
ples following, wherein CE A,CEB,CED atrercQtang 
in E; the reſt conſiſt of oblique angles. 


CAZ 18gr. 40m. 
ABC 126 | 52 
AQCB 34| 28 
ACD 108 12 
ANC $3 by 
BCD 7; 44 


For ob{crtiation of angles, the Seer may have ſights 
on the moucable foote z fo that by looking through the: 
the edges of the Seftor may be applied to the lides of t 
angle ; | 

x 


Reſolution df right-hine Triangles. 73 

For meaſuring of the ſides of lefler tri- Locks P| 

angles, any ſcale may ſutfice,cither of feete, Raoeis 

or inches, or leſſer parts. But for greater tri» |=——— 

anglcs, eſpecially for plotting of grounds, [ 

e t- hold ir fir to vie a chaine of foure perches | FE 
> length, diuided into an hundred links 3 ts ter 
Co * | 6o0co, 2 16] 


xXam- For (o the length being multiplied into |———— | 
angle the bredth, the five laſt figures giue the | $9223} * , © 
 tontent in roods and perches by this Table; | 49000] "oO. 
the other figures toward the left hand, doe | ——_—_ r| of 


Herv the number of acres direQly. 
As tin the former triagle ACD,the length prom 
AD be 9 chaines and 50 links, the bredth | 9375 
C E be 2 chaincsand 56 links ; theſe mul- 1 $750 


tiplied giue the content for che long ſquare | $uz5 
2. 43200, the halfe whereof for che triangle } 7500 
: Is 1. 21600, that 1s x acre, 21600 parts of _ 6875) 
"5 200000, of which laſt fiue figures, 20000 | 6250! 
: giue 32 perches, and che remainder 1600 } 562 o 
giue better then two perches more. 5006, 
4375 | 
375C 
<1 
3125 | 
-. 97S | 
| T250 
ghts lc: 
1 them, - X 7 2 
gr bs L CHAP. 
£0: 


74 Reſolution of ſphericall Triangles, 
CHAP. VY. 
Of the reſolution of ſpherical triangles. 


FE Or our praRtiſe in ſphericall triangles, ler A be the equr- 
noctiall point, AB an arke of the ecliprique repreter- 
*ing the longirude of the Sunne in the beginning of v, 
B C anarke of the declination from the Sunne to the equa: 
ror, and AC an arke of the equator repreſencing tlic right 


- 


{con f1071. 


ict 8) bean arke of the horizon repreſenting the am: 
pl;tude ofthe Sunnes riſing from the Eaſt, and B EZ an arke 
of the hor'zon for his ſetting from the Weſt: ſo DC ſhall be 
che difference of aſcenſion, and C E the difference of deicen: 
fun; A Dth: oblique afcenſion, and AE the obhque de- 
ſcenſton of the fame place of the Sunne in our latitude at 
Oxford of 51 gr. 45 m. whoſe complement 38 gr. 15 m. 1; 
<i-angle ar & and D. The criangles AC B, DCB, ECB, 
are retanglem C: the orher ADB, AE B,contift cuery Way 

+ oblque angles. 


(); 
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Reſolution of ſpherical Triauples, ys 


U1- 
Cl- 
C, 
1a: 
ak 
Or to fit an example nearer tothe latirude of Lonygor. I ct 
7 P S repreſent the zenith pole and Sun, Z P being 38 gr. 
+0 m.the complement of che latitude, P S 79 gr.che comple- 
menr of the declination,zand Z $4097. the complement of of 
che Suns altirnde. The angle at Z ſhall ſhew the 2z1mutch, an 
| theangle at P,the hourc of the day trom the meridian. Ther: 
| ftromZ to PS welet downe a perpendicular Z R, vc - Mat 


- 1©quce rhe oblique triangle into two rectangle triangle; 
Z RP,Z RS. Or if from StoZ Þ weſet downs : a perpet! 
bf cular S 2, we ſhall reduce the ameZ PS inco two orhe: 

mn :ranglegSMZ,S MP, rectangle at CH: wh LarfOCUCr 15 21G 


© tanyoftheſe criangles, t the fame holderh for all other tr1- 
L wigles | in the like caſes. 

x - or the reſolution of each of theſe there be tener =” 3 
# } onely chulc thoſe which are fitteſt fo the SeTor, viierc) 

if that he remembred which before is ſhewed in ar rene 2h 
3 ie or the Seftor CONCerning lacerall and parailc!! enitiance, 
” | 3r may ſuffice oncly to ſet downe the proportio:; f the thre 


7 parts giuen rothe forrth required, and 0 ! !! » Gil by rhe 
" tines alone 


2 py 
- 


; 
1- 
4: 
F4 ' 
# 
Ef 
; T 
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o5 Reſolution of ſpherical triangles, 


In a rectangle triangle 


t To fide 4 fide by knowing the baſe, and the 
angle oppojice to the required [iae. 


As the Radius 
i5ro the fhne of the baſe: 
So the ſine of the oppoſite angle 
to the inc of the ſide required, 


Aim thereQangle AC B,hauing the baſe AB, the plage 
of rhe Snnne ZO g7.170M the equinoctiall point, and the an- 
wie B 1 C of 23 gr.z0m. the greateſt declination, if it were 
required co find che tide B C the declination of the Sunne. 

Take either che laterall fine of 23 gr.zow. and make it a 
parallel! Radius; fo rhe parallell fine of 3o gr.taken and mea- 


furcd m the ſide of the Seor, ſhall gue the ſide required - 


z1 gr.30 99. Or take the ſine of zo gr.and make ir a paralle|l 
Radiwus;ſothe parallell fine of 23 gr.zom.taken and meatured 
in the laterall (ines, ſhall be 2x gr. 30 wv. as before, 


Son the triangle ZP S$ hauing Z P 38$ gr. 3om. and the 


angle P 31 gr.34m.g1uen, we ſhall find the perpendicular 
ZR to be I9 gr.im; or hauing PS 70 gr. and the ſaid 
angle Þ 31gr.34m.giucn,we may finde the perpendiculas 
Sto be29 gr.28 m7. 


2 To findea (ide by knowing the baſe 
4xd the other (dts 


Asthe fine of the complement of the fide ginen 
1:to the Radius: | 
$0 tbe line ofthe complementr of the baſe 


to the line of the complemenr of the ſide required, | 


So in the rectangle AC B,having ABzogr.andBC 11 gr, 

yo m.gien, the fide £4 C will be found 27 £Y.54 m. 
Or in thereQtangleZ R Þ having ZP 38 gr.zo m.andZ'R 
39 gr.1 m.g1ucn, the lide R P will be tound 34 gr.7 w. i 
= - 3 49 


V\ 
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Reſolution of ſphrricall triangles. 7 \Y 


3 To finda (ide by knowing the two 
oblique angles. 


+ As the fine of either angle 
tothe line of the complensent of the other angle: 


So 15 the Radius 
to the ſine of the complement of the {ide oppoſite 
tothe ſecond angle. 


So inthe retangle AC B,hauing CA B for the firſt ariple 
23 gr.zom,and ABC forthe ſecond 69 gr.21 m.thelide A C 
will be found 27 gr.54m. Or making A B C the firſt angle, 
and CAB theſecond, the fide BC will be found 11 gr. 30 m. 


4 To finds the Laſe by knowing both the ſides. 
As the Radius 


ro the {ine of the complement of the one fice : 
So the line of the complement of the other ſide, 
_ ro theline of the complement of the baſe required, 


Soin the retangle A CB hauing AC 27gr.54m.and BC 
73 gr.30 mm. the baſe A B will be found go gr. 


5 To finde the baſe by knowing the one (ide, and#h4 
angie oppoſice 89 that jrae. 


As the fine of the angle given, 
tothe fine of the {1de g:uen ; 
Fo 13 the Radius 
to the line of the baſe reauured. 


_ Somrherectangle B C D, knowing the latitude anche 
declination, we may find te amplitude; as hwming B C the 
-fide of the declination 3x gr. 30 ». and 3 DC the angle of 
che complement of the laritude 38;r.15m. the bate Þ 0) 
which 15 he amplicude,will be found co be 13 fg”. 47. 


4 L 


F 9, 
0 


Haw is 1 
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8 Xeſolution of ſphericall Triangles. 
6 To find an angle by the other oblique angle, and the 
fide oppoſite $0 the inquired angle. 


As the Radius 
to the ſine of the complement ot the ſide: 
So the ſine of che angle giuen, | 
co the tine of rhe complement of the angle required, 
Son theretangle A GB, hauing the angle B AC 2; gr 
0 . 4nd the f1de AC27er. 54m. the angle ABC will be 
found Go gr, 2119, | 


To finde an angle by tre other oblique angle, 
and in. (ide oppoſite tothe angle Linen. 


A«rhe line of che complement of the {ide 
© the fide of the complement ot the angle giucz:; 
v0 15 the Radms ; 
to thetine of the angle required 
Sointhe rectangle A C B, hawing BA C2 gr.30m. ano 
3 C 13 87.20 m.the angle AB Cwill beftound 69 pr,z1 m, 


8 To finde as angle by the baſe,and the ſide 
oppoſite 80 the inquired angle. 


Acthe finc of the baſe 
i<ro the Radius: 

>. the fine of the t1de F 
-othe inc ofthe angle required. 


So 18 5he r*Ctangle 6CD, hauing BD 18 or, 4717, anc 
5©C 11707.39m cheangle BD Cwill betound 38gr.15 m. 

Theic cight Propotitions haue been wrought by the nes 
lone; rhoie which tollow require 10ynt help of the ranger. 

and toraſmuch as the rawgent could not well be extende:\' 
beyond 63 gr.30 mm. 1 ſhall ſer downe two wayes for the reſo. 
ton ot each Propoſition; it the one will nothold, the «© 
JE. TNA \V; 
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Reſolution of ſpherical Triang les. 0 


9 To finde a ſide by hawing the other ſide, and the 
avgle oppoſite to the inquired ſine. 


z As the Radius 
to the ſine of the ſide giuen : 
Fo rhe tangent of the angle, 
ro the tangent of the {de required, 


2 As the ſine of the ſide giuen, 
_ 1s rothe Radius: 
So the tangent of the complement of the angle, 
ro the tangent of the complement of the {ide required, 


So m thereftangle ACB, hauing the right ſide AC 27 gr, 
54, andchcangle BAC 23 gr.30m, the fide B C will bc 
tound to be 11 gr.30 wn. 


10 To find a fide by having the other ſide,and the. 
angle adracent next tothe inquired [ide. 


z Asthetangent of the angle, 
to the tangent of the {1de giucn ; 
So 15the Radius 


to the ſine of the {1de required, 


2 Asthe tangent ofthe complement of the {16 , 
ro the tangent of the eemplement of the anvie 
So 1s the Radius | 
tothe {ine of rhe {de required 


This andthe like,where the tanoone thanderh in the fit 


S.- 


pizce, are beſt wrought by parallel; entrance, And fo 


s \_ 


mn the rectangle BC EF; hawing 3 C thc {ide of declhnaronr 


bo % . S + +» 


21£7.302%.and BD Ctheanslc of rhe complement of 1, 


datirude 3$ gr.15 m. the fide D C. which js the afcentional! 
ditfcrence,will be tound 1.4 07.57 m5. 

By the afſcenſionall ditfirence jy given the time cf Tc 
S1UZ133CS rifting and {etting, and Iength of il: day; Moy 


HP 


e's 


2 7M UI. 


; 
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op &eſolution of Spherical trianglet, 


4 houre for cach 15 gr, and 4 minute* of time for each fe; 
wer] degree, As in the example the difference berweene 
the Sunnes aſcenſion in a right ſphere , whieh is alwayes ar 
5 of the clocke,and his aſcention 1n our latitude being 14 or, 
;7 ms. ic ſheweth that the Sunne riſeth very neare an houre 


before 6, becauſe of tlie Northerne declination; or after 6, if | 


he Smnue be dechning © the Southward. 


11 To fruce 4 fide by knowing the baſe, and the 
engle adiacent next io the inquired jide. 


£ Asthe Kadius 
co the ſine of the complement of the angle: 
So 1:the tangent of the baſe, 
ro the tangent of the {ide required. 


2 As the ſme of the complement of the angle 
15 £2 the Radius: 
So rhe rangenr of che complement of the baſe, _ 
co che tangent of the complement of the fide required. 


So wmthe retangle A C B, knowing the place of the Sun 
tom the next equinoEuall point, and the angle of his grea- 
:cſt declination, we may find his righe aſcenſ)on : viz. the 
hate A B 3ogr. andthe angle BAC 23 gr.30»..being gwen, 
(hc -:ght aſcenſion A C will be found 27 gr.54m. 


12 To finde the baſe by knowing the 
| oblique anzles. 


As the :1:ngent of the one angle, 
| ro the tangent of the complement of the other angle; 
So is the Radius 
zo the ſine of che complement of the baſe. 


op So in thexetangle A C B,hauing BAC 23 gr.30m,. and 
h ABC 69 gr.21m. the baſc A B will be found 3o gr. 


I3 To 


tI 
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Reſolation of ſphericall Triangles; gr 


73 Tofindethe baſe,by Fw. of the ſides,axud the 
an2le anjacent nexs that ſide. 


$ Asthe Radiws | 


i5to the (ine of the complement of che angle: 
Zo the tangent of the complement of thelide, 
to thetangent of the complement of the baſe, 


2 As cheſine of the complement of che angle 
15s to the Radius: 


So the tangent of the {ide given, 
to the tangent of the baſe required. 


So in the rectangle ACB, hauing AC 27 gr.54m. 4:16 
B AC 23 gr.30m. the baſe A B will be found 30 gr.o mw. 


14 To ford an angle,by knowing beth the [ides. 


p As the Radis 
isto the line of the {ide nexr the inquired angle: 


So the tangent of the complement of the oppoſite lide, 
tothe rangent of the complement of the anglercquired. 


0 - 


2 As the ſine of the fide next the inquired angle, 
_ 215 to the Radius: 


So the tangent of the oppoſite ſide, 
tothe rangent of che angle required. 


Son the retangle A C B, having AC 27 gr.54m. and 


B C 11 gr.30 ». the angle at A will be found 23 gr.30 w9.and 
thc angleat B 69 gr.z21 w. 


15 To finde an angle, by the baſe, and the ſid: 
adtacent 10 the inquired angle. 


x As the tangent of the complement of the ſide, 
ro the tangent of the complement of the baſc 
M---- To 


% wy 2 
21 EO | 
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*e/oluticn of ſpherical Trianeles. 
'o y5 + N2GNS ! 
q otic finco f TiC CONIDICINCNT or the angle required, 
7 A JEIAFEDY Ot ou ate, 
rothetanacatotiiheltide: 
TYC) 15 i NC Rays, 
torhe Enowt ii complement of cheat: agle required. 
Son the rot Js! : - BCD having the baſe BD 18 gr. 47 
ina tio Ede: 1 3s <0 2, the angle D B C bCctvwc ci Sho 
Borgand 54 t+:.15 3, 
r--To Phd an 4; vale hy knowing the other 
oblique anale.and the baſe. 
| | 3 A,rh J Radius, 
= FY's ” x. p 
the line of che complement of the bale! 
h ST OTNGq:7 angent of Ele. > 21 ole Ten, 
"Ns | | torlietany ent OI-FIYCCO 2INP erent of theavo! C FE{ UIVE, 


A-chelnevt che complement ot che baje, 


LAG 


DIES. 4 IS CY tlic Radius: . 


wo "Y : Y Es, Ee BARE SEEN ER: Ss 
4 Pb O the Catgonry oO rhe COMPICNENT OT-43C and ig: full, 
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LD 11 'S Can genr It rhe incie rLeGuUIrea. 
6 "a, 


So mrthe rectangle A CB, having We angle at A 23 &” 
5». andthe bic A 3B 3Zogr. the angl e A B Cwill be coun: 


X, 7 + 4 > a 
PHASE > | F5. 


It wit T8 aa er 
oy SESTST Caic S arTC 21 that Ex 11 fall OHC--HI1-4 VOOEABT 
ainotelahoſ.1 T:ch folloyy do told 
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Reſo.ution of ſpherical Trizmoles, 02 


As the ſine of the angie oppotite toric i}de gin, 
$01 he fine of "chat fide rm 
Fo che {ine ot the angle oppolite to the fide requ:red, 
the line of the fide required, | 


Somet 


F:. 
£7.15 m. the hide” BE F whic I 18 The - Inplinon will by 
111 


4 IS TE . 47 Ft. 


1 Tofiade an anele ofpo/ite to a (ide gintnty hats 
one anzle and two filet: the rive oppoſite 16 
the vauep as gle, the cther to 
the augce TEQuITER 
5theſ nr of the ſ1de oppotite ro the angle giney, 
'StOthe fine of that gy ues | 


ky 4 gas tine of rhe {ide oppotite ro che angle r uvired, 
') thc line of the angle eas 


Som the triangle Z PS, hanmy 'y the az, and 


tuge, and dec|:nation, we mav find the nome of the day. As 
Jan; maPZS I JO 27, 3 1. 7'S 79 or, 4nd 4 x 40 27 yr an- 


pic nd which ſhewerh the houre from che meridian | 
Y - found 31 27. 34 "72, 


19 To find an angle Ly knowing the three /iaes. 


This propolition IS moſt vietull, but moſt diftcult of a1; 


omners:as in Arithmetique,ſo by the Seffor, vet may it be pe: 
tormcd feueral] Way Cs, 


E According tO Regromon #l a11rs NE ethore. 


Asthe ſine of the lctfſer fide nexe the > angle roqu Ted, 
to the &) 'terence of the vericd tznes of- rhe baile 3nd! 
S015 the Radius (renee Gf thigh 


70 a tourth proportional! 


1etriangle ABE, h 12aning the place of the Qonrs 
10 > Jariru de, andthe greateſt gee ination, ve may {;nae whe 


t 
117 rude. ASH anms Yr ABR 50 gr .BAr 23 90-3 20 ,20d AEB 
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84 Keſalntion of ſpherical triangles; 


T hen a5 che fine of the greater ſide next the angle required 
1; 0 thar fourth proportionall : 
Sutzthe Radins 
to the verled line of the angle required. 


So in the triangle Z PS,hauing the ſide P S,the coplement 
of the declination 50 gr.om. the ſide Z P the complement of 
che latirude 3$ gr.30m. and the baſe Z $ the complement of 
the altitude 40 er.the angle of the houre of the day ZPS wall 
be found 31 gr.24 m.which 1s 2 6. 6 ms. from the meridian. 

For the bate being 40 gr.o m.and the difference of the ſides 
38 gr.30 mw. and70gr.om. being 31gr. 30m.the difference of 
their verſed fines wil be the ſame with the diſtance between 
therighc ſine of 5ogr. and 58 gr.zom. Thisdifterence I take 
our, and make it a parallell fane of the letfer fide 38 gy. 30 m, 
{o the parallell Radms wil be the fourth proportionall. Then 
coming 10 the ſecond operation, I make this fourth propor- 
tionall,a parallel line of the greatcr ide of 70 gr.o mand take 
out his parallell Radius. For this meaſured from go gr.toward 
che center,will be the verſedline of 31 gr. 34m. 

In the like ſort in the ſame triangleZ P S,hauine the ame 
complements giuen, the angle PZS which is the azimuth 
from the North part of the meridian, will be found 130 gr. 
; 9. For here the baſc oppoſite to the angle required being 
7e g7. and the difference of the [ides 38 gr. 30m. and 40 pr. 
being 1987.30 mm. the difference of their verſed fines will be 
te lame with the diſtance betweene the right lines of 20 gr. 
and $8 gr.z0 rm. This difference I take,and make 1t a paralle| 
{incotrhelefſer fide 38 gr.z0m. lo the parallell Radius will 
be the fourth proportionall. Then coming to the ſecond o- 
peratio!t, | make this fourth proportionall a paralleſl ſine ct 
che greatCriide go gr. and take out his parallell Radius, For 
thismeatured trom go gr, beyond the center in the lines, of 
Fes firetched torth ar their full length , will be the verſed 
imeof 13087,3 mm, 


2 { mayfinde an angle by knowing three ſides,by th: 
»hich I hauc cliewhere demonſtrated vpon Barth, Pitifer, 
and 
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Reſolution of ſphericall triangles. 6s 


and char at one operation in this maner, 


As the ſine of the greater fide 
is to the ſecant of the complement of the other fide : 
So the difference of (ines of the complement of the baſe, 


- and the arke compounded of the leſſer ſide with the 


complement of the greater, 
rothe verſed line of the angle required. 


So in the ſame triangle ZP F, hauing the ſame comple? 
ments giuen, the angle at P,which ſheweth the houre from 
the meridian,will be tound as before 31 gr. 34 wm. 

For the fides being 38gr.30m.and 70 gr.om.T take the ſc- 
cant of the complement of 38 gr.30m. and make 1t a paral- 
lell tine of 7o gr; then keeping the Sector at this angle, I 
confider that the complement of 70. gr. being 20 gr. added 
vato 38 gr.zo m. the compounded fide ( which 1s here the 
meridian altitude) will be 58 gr.z om; and that the baſe be- 
ing 4Ogr. the difference of fines of the compounded fide 
and che complement of the baſe will be (as before) rhe dt- 
ſtance berweene the (incs of 50gr. and 58 gr. 30 m. VWhere- 
fore I take out this difference, and lay 1t on both the !:nes ©f 
fines from the center: ſo the parallell taken in the terimes ot 
chis difference,and meaſured from go gr. toward the center, 
doth gme the verſed line of 21 £7.34 m7. 

Theotherangl:3zPZS, P SL, may be found 3:1 the fame 
ſort; but hauing the ſides and one angle, it will be foorc: 
done by that which weſhewed before in the 18, Prep. 


20 To find aſide by knowing the three angles. 


If forthe greater angle we take his complement to 180 27 
the angles ſhall be turned 1pro (ides, and the tides into an 
gles,& the operation ſhall he che tame, as in the former Prep. 


21 To finae 4 fide,byhauins the other tro ſodes, 
aud the angle comprehended. 


Thus propeſition bejng; the conuerſe of the nineteen, 
"Te M 3 F3a'/ 
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85 Reſolution of bhericall Triangles. 
ay De w rout accordingly but the beſt way both for jr 
and clo TSE \ch follow,'S tor: ſolute them mew WO tans 


71051 7 letting QUWne a vJ9yd 2ClaIcular, as Was {];cviicd inthe 


_l Prop. 
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4+ SEW, © USE 25 ay 6 24 % CADET 3 CCI CELT-AH ys Ti a $441 CEL4 L-'! Cali 
For havins let Gowne the perpendticuiar £ & by the fir 
Prep. wee lipuc the ps ZRP; ERS; boik i cangle 
T-3e-1 40 Nay Ep thefide PR, cither | by the fecorndyot 


i YH hap CILUTCTNT th Prop: 111 ichh (; 1b CH CUT Of P $1 £E1HC tl; tile 
ade ky inbhdiisR Sand Z & we may find che baſe Z S by 


Y 
e134 LEETS 7. P05. 

Dr honpg ler done the perpendicntar S Af, we have ti! 
h4 1 IILSTY 12noOEs 3 AL 52, A if P. Then 1}? TY HIER « 17 19. : 4 Ry 
ODT avid. ft 7+ wh f Pt hereto uncth 17 Zi: bur win 
32 andy; 1a * 1560 bate £5; 


2\2-.'T'0 y 4 jie2,vy hauirg the othtr tro }/ acs,and one 
=f rhe artles next le mmgured /rde. 


S43-191 ect mangle Z P 4 , hauzng 2] P the comple iIcnre 
Be ude, mdPS the complement of thc dechnation, 
YA \) "PD angle of the azimuth, we way tinde Z 8 cþ1- 
EVP cement of ie altitrade of the Sunne. 
torhaning Z P,and the angle at Zyvuc maytos Z produ- 
-ed,ict ad nc a per; aldicular P 4 Tien wwe have wo re» 
ctangle bond SPV AP VS, 1 11e rein it we find tlie {1des 
V LV Shand4 1xethc one out LCN [her .there ill remany 
the ldc Tiquired ZS, | 


23 To fra a (ide by banin ing one {iae, > TORO 
17 Hes next tein? «417, + /iae, 


S018 the triangle AB Dihauins AB 4 e place of theſui, 
ind Þ AD tlicangle of che greareit dechination, and ADE 
| | the 


nr } wat ww. an «© ca 4 = 
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 cheanols '>of the CqUALOr WICIL UHC NOFZO1, WC ny hnd 4D 


che blo C aCONTION« | 

'or having let downe Þ C rhe perpendicular of decl:na- 
INITY «wo ne ria recta [1 ne Nanny AGB; D-C B. Tien 
weftnd AC the right atcention, and D C the atcentto- 
IFFCTENCE 3 and Kb. one he: one Wita the orher, 


CTC ECNIAN } Q* 14 A FF 


To find a ſide by haning two ang/es,and the {ide 
| inciſed by them. 


Sora tie triancie PS, having the angles at Z and Vs 

$ ide Tok ercepred Z P, we may find the fide P:S;. Fo: 
er downe rhe perpendicular PV, we have two 1c- 
Ctangle PVZ,PVS.Then may we find che at gle V P Z,er 


by the te atbnety ,or htrcenth,or ſixteenth Prop, which ed 


LPS gnakerh the angle VPS: with this VPS and PV. 
Vo may Fd rhe baſe PS) according to rhe 13 Prop, 


5 To find an angle by hiwins the other two angler 


and the (ads "OY d by then. 


. So1n rhe rriangle Z Þ a 2UINg the angles at Z and # 
v.ich the lfide in OY 7; 'P , EC nay hnde the or That 
FS PF Or [12w 1m: 7 IC! COM &s ol PCerpPencdici);: Th - 11.3vv 125 / ig 


pico rectangles Z WP, 4 = $7] = may we finde rhe any. 
PZR by he 1 fxrecntt Pra. 22d Ry jr O17 Dared Wit. 
PZ S. leaucrh} YE < 11 TiC T4 "g F* \\ ith tits 2 " C a: 1a Z < V £- 


N1.av 6nd che arg cated © 8 R. aceo) Ong to the lx: 


£4 9p. 


25 To fiade an aug! yy raning the other tro anzgies, 
and one of 2 Gr Ao5 ect the * rmqnired auzle J 


p ne noe $i Be LE--1 , } as 4.7) 
JO TW he CPLONNGL ec ADB bs Ye OY TIiec angle S at Aand-L ) 
Io , N ED. Ea = 


W1tj) the {1:4 4 3,” SC INAYGA110 | che ans 
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$5 X eſolution of fphericall trianels, 


ACB.DCB. Then may we find the angles ABC, DBC, | 
zndrake D BC out of A B C;for ſo thereremaineth the an« | 
ale requured A BD, 


27 To finde an angle,by knowing two ſ;des,and 
che angle contained by them, 


So in the trian gle Z PS, hauing the lides ZP, PS, with 
che angle compre ended ZPS,we may find the angle PZS. 
For hauing ler downe the 7; prep S M, we haue two 
requngles SZ, $S MP. Then may we find thefide MP, 
and taking Z P ou: of MP, there remaineth MZ: with this 
MZ andthe perpendicular M4 S, we may finde the angle 
AZ S,by the fourteenth Prop. This angle M ZS,taken our of 

180 gr. there remaineth P Z S. 


Fad i = word 


28 To find an awgle byknowing the two [des next it, 
andoze of the other angles. 


- $6 inthe rnangle 4 PS, hauing the lides ZP and PS, | 
with the angle P Z S, we may find the angle Z PS. For ha- 
ving let downe the perpendicular PP, we hauc rio reftans 

les PVZ,PVS.Then may wefind the angles V PZ,V PS; | 

and taking VPZ onr of V PS,there remaineth ZP S,which | 


\v2$ required. 


Theſe 28 caſes are all that can fall ont im any ſphericall | 


tr12ngle: if any do not preſently vnderitand them, let them 


2nce more reade ouer the vie of the globes, andthey ſhall | 


toonc become calie vnto them 


CHAP.| 
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Th: wſe of the Meridian line; 
CHAP. VI. 


Of the roſe of the Meridian line 
in Naupation. 


FE Meridian line is here (ct on the fide of the Setor, 
ſtretched forth ar full lengrh,on the ſame plane with the 
line of lines and Sohidr,and is druided vnequally roward 87 gr. 
(ROM gr.are about one halfe) in ſuch ſort as the Me- 
ridian in the cart of Mercators protection. The vſe of it may 


be 
1 To dinide a ſea-chart according to Met 
cators provection. 


if a degree of the equator on the ſea-chart be equall te 
che hundred part of the line of lines in the Seftor;the degrees 
of the Meridian ypon the Seftor, ſhall giue the like degrees 
vpon the ſea-chart : if otherwiſe rhey be ynequall, then may 


»Te meridians of the ſea-chare be diuided in fuck fort as the. 


line of MHeridians is diuided on the Sefor, by that which we 
{hewed before in the 8 Prop.of the line of /ines. 

But to auoid error, I haue here {ct downe a Tabic,where- 
by the Meridian line may be diuided our of the degrees of 
the equator, ſuppoſing cach degree to be ſubdiuided inro » 
thound parts. By which Table,& the viuall Table of Szxex, 
T angents and Secants,the proportions following may be allo 
xeſolucd arithmertically. For the maner of diuih1on,ler the c- 

uator (or one of the paratlels if ic be a particular chart) be 
x rome, and diuided,and croiled with parallell meridians, a: 
in the common ſea-chart: then looke into the Table, aud 
let the diſtance of qo gr.in the meridian, from: the equator, 
be equall to 43 gr.711 parts ofthe equator; ler 50 gy. in the 
:neridian from the equator, be equall to 57 gr. 909parts of 


the equator; and ſo m the reſt, 
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E PF the quantitie of 6 gy. in the meridian, transferrin them 
into the Rumb from Ato C, and through C draw the paral- 


tell B C, croſfing the nieridian A B in B: ſo the degrees ir. 
the meridian from A to B,ſhall ſhew the gifference of lacuude 
eo begs gr. 


4 By the Ruamb and both latitudes to find the 
arſtance wpon the Ke nb, 


As the tne ofthe conpleiment of che Rumb from the meri- 
$ £07 til © itadits; (dian, 

So the d&iftercnce of latirudes, 

0 the diftance vpon the Rumb. 


As it the places giuen: vere A 1n the latitude of 56 &r. 
C in the iatitude of fo gr, and the Rumb the third from rhe 
TNcridian. [ 

Flere I may rake 5 28. forthe difference of latitude out of 
the line of &uez, and pur it ouer1m the line of $6 gr. 45 mm, for 
the complement of the third Rumb from the meridian. Then 
&£ceping the Settoy at this angle, I rake out the paralle]] Ra. 
As,and meaturmg itin the line of Gwes, I findit ro be Gr; 
zvd inch 1s rhe diſtance vpon the Rumb, which was requi- 
; er), 

Or } may take che laterall Kadius, and inake 1t a paralleli 
ne of 56 gr 15 mm. the complement of the Rumb from the 
meridian:rhen keeping the Sector at this angle,T rake o gy, 
for the difference of latitude, cither out of the line of lines, 
or our of ſen© other ſcale of equal] parts, and lay it on both 
Aides of the S$:eQor from the center, either on the line of /mnes 
or of fimes . ſo the parallell raken from the termes of this ditfe- 
rerice, and meaſured 1m the fame ſcale with the difference, 
Niall ſew the diſtance vpon the Rumb to be Gor. or 226 
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Or kceping the Seftoy at this angle, ] may cake the diffe- 

;ence betweene 50gr.and 55 gr.out of the Ateridianline,and 

nealuring It 11 the equator; ] {hal bnd Irco be equall to 8 or 
2 2 p.of the equator, V lievefore I raxe the parallel] betweent 

522 and $22 curotthe line of /es, and meaſuring it in the j 
ne of time. I ſhall indir to be 989: which ſhewes that acco1 
411: to this protection, the diſtance vpon this third Rumtb., 
_ -erable to che tormer diſtance of latitudes.will be equal? 
10 9 gy. 89p.0t the equator. 

Or the Sector remaining at this angle,] may take the &1+c. | 
-exice berweene 5ogr. and $55 gr. our of the Aerinan Inc, Ml; 
2nd lay it from rhe center on both fides of rhe Seder, either P14 | 
3 the line of /iaes or of ſires : 1o the parallel] taken tron the Pt 4 
-ermes of this ditference, ſhall be the verv line of diſtance rc- | 
Juiredthe ſane 1 vich A C or E F ypon the chartzwhich may 4 
crue tor the berter pricking downe of the diſtance vponthe 
umb,wichourt raking 1tforth of the AZeridianline,as in t]he 
former Prop. | 

Orifthe Rumb fall nearer to the equaror, that the larer a 
{adins cannot be fired oner 1m 1t,, this propofition may 'N 
wrought by parallel] encrance, 

For if I Gr!t take out rhe ſine of 56 gr.15 m. and wake it 5 
parallelt Radius, by firting it over m the ines of go and yo, 
or in the ends of the lines of liner, and then take 5 or. for the 
dirterence of laticudes out of rac line of /zes, and carric it Da- 
rallellto the former, I ſhall find it to crotſe hoth lines of [707 
1m the points of 6: and1o 1t paes the ſame diſtance as be- 
tore. 

Or it the diſtance be finall, it may be found by the torn; 
Fable, For the Rumb being Pugs! in the hde of the Tabkl-. 
ind the difference of latirude im the fame line; the top of Filie 

-olumne wherein the difference of laritude vaefound; Mall 
7me thenumber of leagues in rhe diftance "On * 
Or we may fnde this diſtance in the Tabje of Rumbs in 
he fitt Prop. follo\ WINg. For . tothe cxan; ble looke 
es the Table of che chird Rumb tor 5 gr.ot larrude, and 


here we ſhall inde 6 gr.or parts vnder the title of dftance 
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Lf The ſe of the Meridian [ize, 
Jo Ho & Ference of latirnde vpon the ſame Ruinb were 50 
i - Uftance would be Go pr.13 parts. It the ditterence ot |, 


ae VPOon thc jamc "W VWCLre onely - T of a qepre ©, qc | 
1ce would ve oncly 60 parts,iuC 1 as 100 doc Ja ke a deo- | 


art lot a Meridian AB be drawne through f,and 
CIC e trough A and C;& then 1m Aviin AP 
riake « of mic Oz Unc Rumb B AG: 10 the ries H11CC taken | 
[rome 7.:0 a. ane! meatured 1m the Mertcian lne,according 
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jU | Hl oa of 6 £111 Te mMCrIdIon,an 14 ferting OnNC pi A; 

: rhe E Ft m4 crofle che narallell B C 18 C, and draw 
tlhinc AC: / I angle B A C ſhall ſhew rhe inclina- 
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nc Rumb to the Neraton LO DC 332. 2 4s bctore, 
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H Sys 
Ficſechree laſt Prop. dependone on the other, and ma; 
erouent as truly by the common fea-charre as by this ot 


"erp it or PIO : and thereto; C IN \vt ring tic br 
v. For,the diftancc and the q ttcronce of latitude Sana 


iorbetier be taken ont of the line of lives ich how 


Ante the equator) or any other line of = {1 { pay 
ur of the inlarged degrees Td the wa -ridim ine Br 


> DBUTinghe 

he difference of [Onoyuiag nm 
\© C11 OUT « Te: the difference of laticndes and 1 
tance VPON Tt the Rumb, OT alwvayes er out ofthe ze: 
Jian line; winch l TR LR call the proper 
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4 By the len g1!noe and latitude of tio pluces 
to find the Kumb. 


AS it tNe places c:uen were A in the latitude of 50 gy. £ 
4. 


= rhe latitude ot 55 gr, and the difference of longituge Le 
CE wk 111 Were 5 04.30 me. 
Face tlecmeridians and parallels be £2 [1 CHONG: 
Zan | C.1 raghtlinetor Ry e Rumb trom A ro Cz2: 


[ 
: Citatk TC 1 hewed Cap.2. Prop.c 21G oh, re th: 


ot ? _ i 4 
ole B 4 C,and itſhall be found to be 33 90 45 ms. Wen 
rhethurd Ru mb troin the Meridian, Whoreiore tle prove; 


21 holds tor the Sector, 


As AB che e proper & 11ftererice of latir udc, 
Sto Þ C the dittcrencc of longitude : 
So AB 35 Radius, 


ro & C rhe tangent of the Rumb from the MMerig1ain, 


According ro this I rake the proper Gittorence of eIendc 

10 12? ton LO $5 $f OUT ot th 1 C I! FIC of moriciiamns. an :d | tc 15 

=o om the Center: then I take 

C1: £2 0t-ho! 1 itde 5 out of the : linc of limes, 51d to it 
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105 T2? Al e of the Meriatan line, 


For dot ge 33 £7.45 7. fey the Rumb required, 
Bat whe Rumbiallncarer tothe equator; 


As AD the difference cf longirudes, 
i<to D 3 wh proper ditterence of ; lation acs: 

So A D 3+ Rady 'S, 
two D C thetangent of 1 


Ic rumb from the cquatodf, 


According to h18 I takerthe former difference of latitudes 


trom Fo gr.to 55 gr. ont of the line of Afecridians, and ro 1t 0- 
pen the Seffor mn the eermes of th e differcaine ot longirude 
reckoned m the line of /imes from the center: fo rhe parallell 
Radius caken and incaſured 1n the razgenr,dotir gueg6 gr.is 
g2 {or the rub from the c eauator; which is rhe complement 
oO NCiOrHmce 33 £7.45 17: and ſo borh Wayecs it 15 found fo be 
het rd miunb trom the Mertdian, 
Fur it hy FU3N N Were to be Found in the- -COMMFL.ON (le: 


art,1t ſho ut teeme to be %HOUC 47 £7. which 15 more tic: 
t)©c fOurt <1 rum: þ tron che i111e 1G 1; 
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3 By the Rumb and both latitudes to figs th: 
arffer ence eof lonaiuuade, 


As it the places gnen were A 1m the latitude of FO 27. and 


21 the l2titude of 55 gr. andthe rumb tlc third low ne 
-.cr1G1AN, 
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> png art, lor ga meriaian be drawnc through A, ad ; 
Pa zl of lart ug: rhrough C; then 1 4 with 4B mak 
"8 wnghe > the ramb from the meridian BAC, (as was 
ilewed Cen, oo. I10,) So the degrees mm the parallel! bc- 
wecne B und Cſhall be found to be 5 97.2, the ditterence of 


ON GIMNGE 31 ach wasrequired, Wherefore the proportion 
tolds for Lie ySeftor, 


AAB tiie R2Quus, 
:©BC the (ang eunt of rhe rumb troin the niet rdtan? 
> AB as proper dirference of the lacicudes. 
0B Crtogditterence of longiude, 
Accorains 
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According to this we may take the tangent of the Rumb 
which 1s here 33 gr.4y m.{rom the meridian, out of the grea- | 
ecr tangent on the {ide of the Sefor; and putting it over be- } 
rweenc 90 and 99,make it a Radius: then keeping rhe Sefor | 
ar this angle,take the proper difference of latitudes from $0 

7y.tO eF gr.out of the line of Mer:idians, and lay it on both 
1ides of the Seffor from the center: ſo the parallel taken from 
the termes of ch1is difterence,and meaſured in tne line of 2#nes, 
{all ſhew the difference of longitude ro be F gy.;, 

Or it che Rumb tall nearer tne equator. 


i rhe t, 
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AsDC the tangent of the Ruimb from the equator, 
ro A D the Radius: = 

So D C as proper difference of re {aricudes, 
to A D che ditterence of longitude. | 


According to tis we may beſt work by parallel; entrance. 
Gift raking 56 gr.1 5#4.10t ths angle of the Rumb trom the 
©qQUAtOr,oOut of the greater rargent,and inaKC It a parallel] # : 
415: chen take the proper difference cf latirudes our of rj1c 
ine of meridians, and carne 't paritiell ro the forme 2 to wh; 
thall find it to crofle che iinc ot les in 5 pr... And ithis ty ofe 
ditFerence of longitude required, the ſame as beto;e. 

But if chis differcnce were to be found by the cxmnor 
ex-chart,it ſhould {ceme to be only q gr.20 m.which is imo. 
ihen2 gr.lefle then the mac, Andver this error would þ: 
Treater,if either the ſatirude be greatcr,or the Kumo {41 ne: 
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\18 The wſe of the Meridian line, 


T}.- rb tesre calculacced for each of the Rumbs.* 
Fat: + {ic = wc thrice columnes 5 apd of them the firſt 


meth che deorces of T ot ir degfrom the EquinoQuall ro 


mates th die CO us deth gin tþ e difference ct L ongiude; 


EC third the cit: NCC both of © them belonging t tO char 
-41tz and $1280 
Aqimihe Tolle of the third Romb; atthe /arrrade of 50 


BY + no wvneciihiciitcle of. Þ engituae JS Gr fg parts,indG vn 


ICE Ele t7he (+, Cell a « SO OY.13 parls. Th 1S {hex estFaritthe 


q.do1, ti 11ly On th 3C third Rumb from the EGui- 
che | iid of 40 Gr. the difference of Lovgi- 
6E:\Vot td DC 28 C 's j” Oc, parts Of a I OD, -nd the C! {tznce VP- 
niheirmbe 60 Gy. TY. ts, For ber ] reckon the diſtance? 
[yes tather then by Jeagues or nyſes, and ſuþbG:;uide 
lr dovrecibto roo parts, rather chen 11 (© GO M1wures, for 
Le call in calmuticionand withall co make the calcu- 
-COATTER che] OCmrer, b oth v 2th this,and wy Cr-ſſe ſaffe, 
LoOoher miEruinents; 
he WR - how fhbles;for Ti _ Go dng of the difference 
bt Longnuvat, p this. Turne to the table of the Rumb. and 
there [ee war lengiiuce belorgeth to anther Javiuce, then 
tke che en. longirude out ofthe © tha, the remainder wall 
"a th CG & ferehce. of F }I? & 11 mderequired, | 
Asm thetormer example,where the places given were of, 
Ic lanudeot 5o Gr. C inthe latnuce ct r5 Gr, and the 
 thethird trom the merician : 1] looke imro the table 
2114 Rumb and there hnd, 


[La widd 50 fre I engituce 38 gr, C9 parts. 
Ca. udtss longitude 44. 19. 
There incdin, of Longitude 5 +. $50 


Fa41cYe 15 aÞ GCN ic © f th lc rabcs, torthe Oct: bing of Ot 
LAN 2110S D oth C1} 1 y Glcbe,aud all {orts of Charts Fer [12- 
AINTE, ar Evwinc Lt Ce c1ricfes ct lc NgIuce:; -nd latitt GLA. | G611- 


| 


LV D\ 31G fables, the Wdx "5 Rog Ot longitude BElc 191g tO 
EC) Auny 11Q [aritngac: Is MC 3s ke a . a 11; ICK In LC chart, at 
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The wſe of the Meridian line, Ig —_ 
enery degree of latitude, according to that difference of lon- =. 
 girude, and draw lines through thoſe prickes, ſo as they 11 
| make no angles, rhe lines ſo drawne ſhall be the Rumbs re- = Wea Bk 
L] aired, : | | ; 3 

The vſe of che etght Rumb 1s ſomething different from 
the reſt. For there being here no change of laritude,T haue ſet 
to cach latirude, the difference of longitude, belonging to 
one degree of diſtance, and the diſtance belonging to one 
degree of longitude. 

As if two p!azes ſhall be 20 leagues, or one degree diſtant 
one from the other,m the latirude of 50 gr. the ditference of 
| longitude betweene them will be 1 gr.55 parts. Bur it they 

di!fer one degree in longirude, the diſtance berweene them 
_ ill be onely 64 parts, waich fall ſhort of 13 leagues,or at the 
 1101t 6428 parts, tuch as toooo do make a degree. 


6 pythe difference of longitude, Rumb,and one 
Llatituac, to find the other latitude. 


As if the places gm. n were 4A, in the Jatirude of fo gy, C 
in a greater latirude bur vnknown e, the ditference of lons!. 
-ude 5 pre:; and che Rumb rhe chird from che Meridian, 
| In the chartlet 4 B,DC,meridians,be drawne through .7 
| «nd C, according to the difference o! longitude, one 5 £7. 
Om the other; anda parailI of latitude chrwyh 4, crot- 
ins the meridian C Din D : then in A,with 4 Þ, make at 
:inole of the Rumb' B A C:fo the degrees in the meridian 
Derweene D and C,ſhall be foundrto be 5 gr.the proper d tf - 
-ence of Jaritude wich was requires, Wheretor *r£3p0: 
-:2n holds for the Sector, 


ASA D the Radws, | 

ro DC the tangent of the Rum {rom the ecnoror | 
So A D as difference vt l»ngi rude, 

co DC the proper difference of latitude. 


According to this,I take 56 gr.15 m.. forrhe angle of 1:16 
Rumb from the cquaror, out of the greater 7 angext, ant 


| 5 
$20) of” EE; 8 
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20 7 v8 vie of the Meridian line. 


1 ca parallel Kadius. Then I reckon 5 gr.; in the line of | 
{zncs rom the center, for che difference of longitnde. So the 
Lirillcil raken fromthe termnes of ris difference, and meaſu« 
-dinthe live of meridrans, ihal reach trom 50 gr.athe latitude 
gmen.to 55 gr. witch is che taticude required, 

_ Or#trche Runib tall nearcr ro the meridian, 


As BC thetangent of the Rumb from the meridian, 
$50 4 B che Radius: 

Go BC a3 difference of longitude, 
ro AD che rroper difference of laticude. 


According to this we may beſt work by parallel entrance; 
grit rake 33 £7.45 mtor the angle ofthe Rumb from the we- 
rdin,ont ct the greater Tangent, and wake it a parallell Ra- 
dm; then takes gr.7 tor the difforence of longitude our of 
the lneotbres, and carrie 1t parallell to che former, till the 
ive of the compaties lay in like points: ſo the line berweet: 
the center and the place of this ſtiy, being taken and meaſu - 
ved 11, the nc of meridians trom 5D 2r.torward, {hall ſhery the 
latrude required ro be 55 gr. 2511 che tormer way. 

The like may be tound by the tables of Rumbs. For in rhe 
table of che chird Rumb, acthe latitude of 50 gr, I finde the 
longitude of 38 g7.69 pzr0 this it Taddeg gr.z0 p.tor the diffe- 
ence of longitude giuen, the compound longirude will be 
4497.19p. and ch1s anſwers to the latitude ot 55 gr. 

Zut it this diftexcnce of latitude were to be tound by the 
e010 fea-chart,it ſhould ſeeme to be $8 gr.1 3 mzand lo the 
{cc014} larimnde ſhould be 58 £7.13 w. which is abouc 3 gr. 
more then the truth. 


z by one latitude,vumb,and diſtance, to find 
the difference of longitude. 


A< if the places ginen were e414 in the latitnde of FO gy. 

C 11 a greater laticude bur vnknowne, the diſtance ypon the 

Rumb being 6 gr. bec\\ Cenc them, and the Rumb the thurd 
from che amneridian.. 

Jn 


The wſe of the Meridian ling, 12! 


In the chart, let a meridian AB, and a paratfell AD be 
drawne through A;and in A,with A B,mak- an anole BAC 
for the Rumb from the meridian ; then open the compatles 
aceording to the latitude of the places to E F, the quantirie 
of 6 gr.in the meridian, transferring them into the Rumb 
from Ato C, andchrough C draw another meridian D C, 
croſſing the parallell drawne through A in D : fo the deprees 
intercepted 1n the parallell from 4 ro D, ſhall ſhew the diffe- 
rence of longitude required to be. about 5 £r.;. Wherefore 
zhe proportion holds for the Sector. 


As A C the Radius, (meridian: 
i5to AD,-quall to B C,the ſine of the Rumb {om tlie 
So AC as proper diſtance vpon the Rumb, 
ro A D the difference of longitude, 


According to this I take theſine of 33 gr.45 me. for the ain - 
ole of the Rumb from the meridian, and make it a parallel! 
Radjus; then keeping the Sefor art this an gle, I take 6 gr.t01 
rhe diſtance out of the meridian line, according to the eftima- 
red latitudes of both places, and Jay it on both lides of the Se- 
tor from the center: fo the paralle]] raken trom the termes 0! 
this diſtance,and meaſured in the lines of /zxes, ſhall ſhew the 
difterence ct longitude to be about $5.gr.-, ; 

In this, and ſome of the Prop.followin g, Where there 1s 
but one latitude knowne, there may be fomerimes an error 
of a minure or two,in the eftimarion of the proper dittance, 
yer it may be re&tfied ar a ſecond operation. 

This propoſition may alſo be wroughr by che Tables of 
Xumbs. For according to the example, in the Table of the 
third Rumb,at the latitude of 50 gy. I find the longitnce of 
38 gr.69 p. andthe diſtance of 60 gr.13p. rothis 1 a de 6 27. 
tor the diſtance giuen; ſo the compound diſtance will bc 66 
gr.13p. and this arſfwersto the longitude of 44 er.19 p; then 
t I rake theone Jongirude our of the other, the ditterence 
ix11l be 5 27.50 p.:5 betore. 

Bur it this dt rence were to be found by the common 
ica-charr, ar ſhould ſecmc to be onciy 3 vr, 20 mw, winch 15 
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""P The vſe of the Meridian line. 


more then 2 gr. leile then the truth. 


3 By one latitude, Rumb,and d'fference of lonettndes, 
to find the diſtance. 


As if the places ginen were A,in the larirude of 50 gr. C 
in 4 greater laticude but vaknowne, the difference of longi- 


tude betwcene them being 5 gr.;, and the Rumb the third 


from the meridian. | 
inthe chart ler A B, D C, meridians be drawne through 


A and C,according to the difference of longitude, and a pa- 
rallell of latirude through A, croſſing the meridiai DC in 
DP, then in eA,with A B,make an angle of the Rumb BAC: 
{© the diftanc® on the Rumb from A to C taken and meaſu- 
red in che moridean according tothe eſtimated Jarirude of the 


places, ſhall be foundrto be 6 gr. Wherefore the proportion 


loids tor the Settor. 
As A D,cquall ro BC,the fine of the Rumb from the meeri- 
i5ro A Cthe Radius: (dian, 


So & D 15difference of longitudes, 
ro A C the proper diſtance ypon the Rumb. 


According to this,I take the Jaterall Radius, and make it a 
parall-I! line of 33 gr.45 #7. which 1s here che angle of the 
Umnb from the meridian ; then I reckon 5 pr.+ in the lines 
o /n.5 from the center, for the difference of longitude : fo 
hepaalleltltaken from the termes of this difference, and 
meaturcd in the ne of meridrans, according tro the latitudes 
ot the places, ſhall chere ſhery rhe dittance required to be a- 
bout 6 gr. hich arc 120 leagues. 

Or it choc Rumb tall nearer to che meridian, that the lateral 
?Padius cannot be firted ouer in his fine , this Prep. muſt 
be wrought by pariilell entrance , and fo alto it g1ucs the 
:4;nc diſtance as beiore, 

Or we may find th:s diſtance by the Table of Rumbs. For 
in the table of che third Rumb,art che larirude of fo gr.I find 
rc longirnde of 38 gr.69p. and the diſtance of 66 gr.1 3P. 

O 


The wſe of the Meridian line, [23 
To this Jongitude here found, adde 5 gr.50 p. for the diffe- 


rence of longitude ginen: to the compound longitude w:ll 


be 44 g7.19p. and this anſwers ro the diſtance ot 66 gr.iy p. 
Then 1: I take the one diſtance out of the other,the remain- 
der will be 6 gr.02 p. for the diſtance required. 

Bur 1t this diſtance were to be meaſured on the common 
ſea-chart, it ſhould ſeeme to be almolt 1x0 py. or atthe feaſt 
197 leagues, aboue 77 leagues more then che trurh, 


9g By onelavitade, diſtance, aud difference of lon- 
gitudes,to find the Rumb. 


As if the places giucn were eA,in the latitude of 5o gr. C 
in a greater latitude but vnknowne, the difference of long1- 
rude betweene them being 5 gr.<, and che diſtance 6 gr. 
vpon the Rumb. 

In the charc let AB, DC,meridians,be drawne through 4 


and C, anda parallell ot latitude through 2; then open the 


compalles according to the latirndes of the places,to E F the 
quantitie of 6 gr.in the meridian, and ſetting che one foote 
im A,the other foore ſhall crofle the other meridian in C;and 
it we draw che right line AC, the angle BAC (hall ſhew the 
inclination of the Rumb to the meridian to be about 33 gr. 
45 m. Wherefore the proportion holds for the Sector. 
As AC the proper diſtance vpon the Rumb, 
5:0 AD chedifference of longitude: 
So AC as Radius, 
co AD,cquallto B C, the line of the Rumb from the 
meridian, 


According to this,I taxe the proper diſtance 6 gy. out of 


the ne of meriazans, and layir on both fides of the Settor 


trom the cenrer;then I cake the difference of longitude 5 gr. 


£ out of the line of /zyes,and to ir open the Settoy in the terms 

of the formicr diſtance: ſo the parallell Radius taken from be- 

tweene 90 andgo,and meaſured in the fxes,dorh giue about 
33 gr. 45 m. tor the Rumb required. 

Bur ut this Ruanb were to be found by che common ſea 

R 2 Cilart, 


—Þ The wfe of the Meridian line, 


ch:rt.it ſhould ſ-emie to be aboue 66 gr. and ſo almoſt the 
fxt Rumb irom the mertd1an, 


10 Bythe longitude and latitude of two plates, 
to jd ther di iſtance upon the Rumb, 


Ler the Secdor be opencd 1n the lines of [imes,vnto a righr 
angle (a3 was ſherved betore Cap, 2.Prop 7;) then take out the 
pr per difference of latitudezand lay 1r on che one line, and 

ic difference of longitude,andlay it on the other line, fo 
21hoy may both meere 1n the center, marking how tar they 
exrend, Forche line taken from the termes of their exten- 
fon, and meaſured 1m the meridian, according to their Jatt- 
tudes, ſhall ſhewrhe diftance required, 

50 1t the places gruen were eFand C, A in the latitude 
vtgogr. Cinthelatirnde of 55 gy. the proper difference of 
!ir1rude Hall be the lme AB, andlert BC rhe difference of 
{ongitude be 5 gr.;, we ſhall find that AC the diſtance vpon 

the Rumb 3s abour 6 gr.which make 120 leagues, 

Forin the chart,let an occult meridian be drawne through 
A, anda parallell of lattrude through C, croſling the former 
meridian 11: B, and a right linc for the Rumb from A to E, 

” h ane we © arecangle triangle AB C,wholebaſe AC, caken 

I pEFre In the meridian from E below cogr.to F _ ac 
abouc 55 gr.doch containc che quantitic of 6 gr; 

hel {me mancr the Sefor being opened to a right an- 


oh. i the lines of lines : if we take the ditterence of latitude 
one of the tine of meriarans,in Ns Propei place from 50 gr. tO 
SS Cr. 51; At place 1t 02 one of the {tides fromthe center, to re- 
ſer ble #2, then recken the difference of longitude on the 


OUCH perpendien] lar line from the center to 5 gr.5,i1n ſtead of 
B C,ive thall h: nyc tac lixe rectangic triangle on che Settorzto 
thacvinch we 1a 1 before on the chart; and 1t we take our 
the bife or It, NG NMCeUUTe 1 AN TC Inc 4 meridia froin bes 
low $9gr. TO as much aboue 3s gr, ive Jhail ande as before, 

char it conta:nech avout 5 gr.0r 120 brane 
But it this aiftance Ore t LO Þ meaſur cd on the common 
{ca- 


WET" 
' 


ey 


the common ſe--hart, 1c would feeme to be only 3 gr.20 m. 
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ſea-chartzir ſhould ſeeme to be almoſt 7 gr.£, or 145 leagues; 
which 15s 25 leagues more'then the trurh. 


11 By thelatitude of tw» places, and ths diſtance upon 
the Rumb, to find the arfference of longitude, 


Let the Sefor be opened in the lines of /nes to 2 right an- 
gle, then take out the proper difference of laritudes,and lay 
it on one of the lines from the center, then take the proper 
diſtance with a paire of compaſlles, and ſetting one foorte in 
the rermes of the qifterence, turne the other toore to the 0- 
ther line of the SeFor, and it ſhall there ſhew the difference 
of longirude required, 

So it the places giuen were A, in the latitude of 5o gr. C 
in the laticude of 55 gr. with 6 er. of diſtance one from ano- 
cher,we ſhall find their difference of longitude to be abou: 
5 if 

For ii» the chart ler a mertd14i1 A B be drawne for the one, 
and BC, A D, parallels of latitude for them both. Then open 
r2e compatTes accoruing to the latitude of the places, to # F 
che quantirte of 6 gr.imm the weriaian,and ſetting one toore IN 
A,hauing latitude of 50 gy. tuine the other to the paraſlel! 
of 55 gr. and it ſhall there cut off the required ditference of 
{ongitude B C 5 gr... 

In the ſame maner,the Sefor being opened to a right an- 
vic,inthe lines of nes :1t we taxe the difference of Jatirude 
out of the line ot .meidians in his proper place from 50 as 
VntO 55 Fr. and place 1t on one of the lines from the center; 
then take 6-27.the d1itanc: vpon tne Rumb out of the fame 
ine of meridians, according tore Jatirudes of the places, and 


\ 


fer the one foote in the rerme of the former difference, tur- 
_ ning rae other toore to the other perpendicular line, ve 


ſhall ende char jt will croffe © abour g pr.* from the center: 


winch 1s the ditt-cence 07 onguude required. 
Bur 1t this difter nee 0: Jongirude were to hz found by 


Wilich 15 more ten 2 gr, 10 mcile then the trach. 
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12 By one latitude, diſtance aud difference of lowgitudes, 
:0 put the diſjerexce of latitudes, 


{ er the Seftor be opened in the line of lies to a right an- 
gle andler the difference of longitude be reckoned 1n one 
ot thoſe lines from the center; then take rhe proper diſtance 
wich a paire of compatles, and ſetting che one foore in the 
eerie of che tori difterence, turne the other foote to the 
other ne of the Secfer,and it ſhal thence cur offa line,equal 
tothe prorerdifterence of latitude required, 

So it the places giuen were A and C, A in the latitude of 


FO 77. Cn a greater latirude but vnknowne, the difference 


of lonorude berweene them 5 gr.5, and the diſtance vpon 


the Ruznb 6 gr.or 120 leagues, We thall find rhe difference of 
Haricude to be x gr. 


For it the chart, let occulr meridians be drawne throuslH 
AandC, anda parallell of latiruderchrough A; then open 
the compatlesaccording to the eſtnnared latitudes of the pla- 
ces ro E & the quannirie of 6 gr. in the meridian, and ſetting 
the ove toore 1n A, turne the other to the meridian drawne 
through C, and ir {hall chere cur off che ine D C,, which is 
the difference of latirude required. 

In the ſame maner,the S-&oy being opened to a right an« 
o)c,in the lines of /mmes,1if in the one line we reckon the diffe- 
:cnce of longirude from rhe center to Fgyr.:, then taking 6 
gr or the diſtance our of the line of Meridians,according to 
the latitude of the places, we ſet the one toote in the terme of 
the g1ucn difference, and turne the other foote to the other 
perpendicular line , we thall tinde that ir cutsa line from ir, 

vinch taken and meaſured in the line of meridians, from 50 
gr.on torward, dorh ſhew the difference of latitude to be as 
betore 5 gr. 

Bur 1t this dittcrence of latirude were to be found by the 
common lea-chart,ir would feeme ro be only 2gr.25 m.which 


iS2 gr.35 m.lile then the truth, Such is the difference be- 
weene both thele charts, 
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THE THIRD BOOKE 


Containing the vic of the particular 
Lines. 
H E lines of lines, of ſaperficies, of folid;, of fines, with 


_ the laterall lines of rangents and meridians, whereof I 
haue hitherunro ſpoken, are cthofe which TI princi- 


| pally intended: thar little roome on the Sefor which remai- 


nech, may be filled vp with ſuch particular lines as each one 


ſhall chink conuenient for his purpoſe. I haue made choijte of 


juch as ] choughr nughe be beſt prick on without hindring 
the fight of the former, v1z, lines of Vuadratare,ot Seoment-, 
of 1nſcribed boates, of Equated bodies,and of Icttals, 


CHAFP-E 
Of the lines of Quadrature. 


He lines of quadratare may be knowne by tne letter © , 
and by their place berweene the ].nes of ſizes, © ito nit- 
eth the ſide of a ſquare; 5 the tide of a pertagoa with fine C- 
quall ſides, 6 of an hexagon with {1x equall fides, and 1o 7,8, 


9, and 10. S ftandstor the Sendiamerer of a circle, and 96 


tora line equall rogo gy. in the circumterence. The vie of 
them may be 


1 To mikea /, quare equal to a circle pruen. 
2 Tomakeacircieequall to a {, quare ginen, 


If che circle be firtt Fen, take his fernidtamecer and to 1 
open the Sefor in the points ar S: fo the parallc}! :aket; trom 
berweene the points at &. {hall be the fide of {te 1quare re 
quired, Hf 
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; *:he ſquare be given rake his ſide,and ro it open the Se- 
Qornihepornts ar © : fo the parallel] taken trom betweene 
the poinrsat &, ſhall be the Semudiamerter of the circle requ1- 


ed. | 
[er the Semidiameter of the circle giuen be A B,the lid; 
of rhe {quare equall ynto it ſhall be found to be CV, 


3 Toreduea circle ginen,or a ſquare into 4x equall pen- 
tagon,or other like ſided ana like angled flenre. 


Take rhe lice of the figure given,and fit 1t cuer in his duc 


Points: fo the parallels raken trom betwecne the points of 
the 
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che other fignres, ſhall be the ſides of thoſe fiovres: which 
L-ng made vp with equall angles, ſhall beall equall vne to 


Ler th- Scmidiameter of the circle gen be AB, the fide of 


4n kexagon equal to this circle,ſhall by theſe meanes be tound 
-0 be G*1;and the {1des of an oftagon to be / K.Other planes 
nor h-re ſer downe,may firſt be reduced into a ſquare,by the 
{ixt Prop. Swperf, and then into acircle , or other of theſe e- 
quall figures,as before, 


4 To find aright line, equall tothe circumference 
of a circle, oy other part thereof. 


Take the Semidiameter of the circle giuen, and to it OPer: 
rhe Settor 1n the points ar &$; ſo rhe parallell raken from be- 
:weene the points at go in this line,ſhall be the fourth part of 
rhe circumference: which being knowne, the other Parts 
av be found out by the Pn pac third Prop.of limes, 


Thus if the Semidiameter of the circle given be AB, the 


:1ghtline Z F ſhall be found to be the fourth part of the cir- 
cumfcrence. Therefore the double of & F ſhall be equal! co 
che circumference of 80 gr; and the halfe of E F ſhal be the 
circumference of 4x gr. and ſo inthe reſt. 


CHAP. IL 
Of the lines of Seements. 


He lines of ſegments which arc here placed b-eween c{:y 

lines of fmes and ſrperfirtes, and are nuwbred by 5.6. 7, 
£.9.10, do repreſent th a1ameter of a circle, fo dwided moo 
: hundred parts, as that aright lme drawne through theſe 
rarcs,perpendicular to the Giameter, ſhall cut the circle into 
WO JCEMENtS. of v hich (tee grcater {ſegment ſralihane that 
rroportion ro he whole circle, as the parts cut haue ro 100. 
ine vie of them may be 
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i To divide 4 circie giuenints two ſegments, 
according to a proportion giuen. 
2 To finae 4 proportion betweene a circle 
and his ſegments giues, 


Let the Seftor be opened in the points of an 160, to the 
d:ameter of the circle giuen : ſo a parallell taken from the 
poinrs proportional] to rhe greater ſegment required, ſhall 
gue the depth of that greater ſegment, 

Or 1! che ſegments be giuen,ler the Seer be opened as be- 
fore; thicn rake the debt of the greater ſegmenr,and carry 1t 
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df the lines of inſcribed bodies: BY Þi. by 


arallell to the diameter: ſo the number of pomts wheretr, 
they ſtay, ſhall ſhew the proportion to 100. 07 
Asif the diameter of the circle gnien were B L, the depth | 
of the greater {egment L O being 75, doth ſhew the propor- 
"tion of the ſegment O ML N tothecucle ro be as 75 to | 
100. V1z. tliree parts of foure. j 
Hence I nughr ſhew, if there were any vie of it, 


To find the (i4- of a ſquare;equall to any 


k 10:1xne ſeament of a carcle. 


tound by the former Cap. and chen having the proportion of 
the ſegment to the circle, we may d1mmith the {quare 1m 
;uch proportion, by that which hach been ſhewed Lov, 2. 
Cap.3.Prop.3. 


[ES118 
1 TY 
The fide of a ſquare equall co the whole circle , may bc Fr NS. 
W427 1 
| | 


CHAP. JII 
Of the lines of Inſcribed bodies. 


Helines of infcribed bodies are here placed berweene the 
lines of /izes, and mey be knowne by the letters, D.S,7, 
C,0,7T; of which D hignifieth the {ide of a dodecabearan, / 
of an lreſahedron, C of a cube, O of an oftahedron, and T of a 
tetrahedron, all inicribed into the ſame ſphere, whote ſemi- 
diameter 1s here {fignifed by the letter EF, 
The vſe of theſe ines may be, 


1 The ſemiatameter of a ſphere being 2iuen go find 
the | des of th" flur regular hodres, which 
my be inſcribed in the ſa:a ſphere, 
2 Theſ;.eof any of the fiue reguly boaies beang gwen, 
to find the [emidiameter of a ſphere,that will 
trcumſerite the ſaid tote, 


| 
If the ſphere be firſt giuen,take his ſemidiameter,and eo it RP 
2 open 


| 239 Of the lines of Equated bodies. 


op -n the £efor in the points ats: if any of che other bodies 
E- 51 -men, rake thelide of ir, and fit it ouer in his due 
p15: lotheparallell taken from betweene the points of 
<1. -+er bodies, ſhall de the ſides of thoſe bodies, and may 
2, 'nicribed into the {ame ſphere. 
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S>:f!.c ſemi-liameter of the ſphere be A C,the lice of the 
dodecah dion micyibed hall be DE. 


CHAP. II. 
Of the lines of Equated bodbes. 


=” Me lincs cf equates! brdies arc here placed berweene the 
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1:51 7rves 4 ,Volrds, noted with rheſe letters, D, 1,C, 
SU wind © 'tundsiorthe. hde of a dod-rah: dror, I for 
Er i ow on hed om C tor theinde of acnbe, S tor the di- 
2. wer ita ſbyrr Ojorthe de of an oftaheadron,and 7 for the 
ES - fide ta rotated on, Hlequal: onerto the other, The vie of 
ON thcfe Fn mayioe | 
1 The diun'ter of a (phore being giuen,to find the ſides 
a? af fe fire repute - bates £44 ll co todt fpreve. 


2 Th: 1a- of 4: y of the fine v-grbts boates Vemng ZHHen, 
to ind che 4:ameter of x ſprere,and the ſides of the 
other Vents, £ qu ill tothe fy ft body er4uen, 


1 me tvhere be firſt gruen,rake hisdiamec-r, and ro it 0- 
pen the S-Ter in the points + $: if any of chi» ochey bodies 
Le frit gincn, carethe tide of 1t, ana fr 13 over 371 {1:5 Que 
Points 5:0 che parallcis taken from DeiwWcei "Nh - NON: s of the 
other bodies, thall be the ſides of thoſe bodies equzll to the 
fErit body giuen. 

Thus in the laſt diacramyit the diameter of 5 \7-here giuen 
beBC, the fide of the 4odecahedron cquall ro wfins ſphere, 
y- ould be found to be FO, 


Of the lines of Metals, T32-: 


CHAP. V. 
Of the Lines of )Mettalls. 


He lines of MMettalls are here 1oyned with thoſe before 

of equated bodies, and are noted with theſe charaRere 
©. T. h. D. 2.4. 3. of which © ſtands for gold,? for quickſilner, 
H tor leads; D for i1luer, 2 for copper, &d tor iron,and V for tin. 
The vie of chem 1s to giue a proportion betweene theſe {e- 
uerall merr2}ls, in ther magnim1ide and weight, according to 
the experiments of Aarmix Ghetalars, in his booke called 
Promots Archmmeacs. 


1 7»like bodres of ſeucrall mettalls andequall 
went. hauirg the maznitnde of the 0, " 
to finde the mwn-tude of the reſt. 


TFT ike rhe manniude gen our of the lines of Solids, and 
to - 2pen the Setfor in the points belonging co the m-rcall 
wie tf >h-para'l ils taken from berween the pornts ofthe 


975» nels, and meaſured in the lines of So/rds, thall gme 
the © >4; +{4ide of cho GOATS. 
Thy hi 1g cubes or {pheres of equall weigh, but fe- 
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we {oil hnde that thoſe of ta containe 
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2 tal: hidisof ſeurrailmcttalls and cquale 
| YT: 1 L "FE , 2 151 ; ” 
magnitude, 464: y, toe we'ght of anc to 


finde the wo:ght af the reſt. 


This propoſition ;$ the commerle of rhe former, the pro- 
portion not direct, burr. cprociil, whereiore hauing rwo 
hike bodies, take the 6:1en werght ofthe one ont of the lines 
of Solids,and co it open the Setor ns POS briongins : ” 
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the metrail of the other body : ſo the paralſcll raken from the 
on: helong'ng to the body ginen, and meaſured in the 
nc of Solrds, thajl grue the weight of the body required, 

As1fa cube oft gold weighed 38 F.and it were required to 
ow the weight of a cube of Jead hauing equal magnitude, 
F.rit | take 388. tor the weight of the golden cube, out of 
che lines of Solras.& purit oucr 1n the pornes of H belong mg 
rolead: fo rhe paralle!] raken from betweene the points of © 
ftanding for ovid, nd meaſured inthe lines ot Se/rds, dorh 
gue th. cght of che leaden cube required co be 23 P, 

Thus 1: atphere ot gold ſhall weigh t0000, weſtallfinde 
thata iphcre of the !ame diamceer full of quickfijuer fall 
wergh 7243, afphere of Jead Cogz, afphere of ilucr 5438, 
1 {PILCIC Of COPPECI 4737, 1 !pherc Ot 1roN 4210, and a ſphere 
2 £11 3855. | . 

5 Abcatebeing ginen of one mettal!, to make anoth# 

{Ike Into, of anotner mettall, and equall weight. 


Take our one ot theſ1des ot the bodie gen, and pur it 


| q Quer 11 che ponies belonging ro his mcrtall: ſo the parallel] 
ELK taken trom between the points belong:ing toche other met- 


-all, ſhall giue ine Ike fide, tor the bocte required, Ir it be 
11 irregular bodice, Jer the other like lides be tound out 1n 
1c lame manner, 
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[ct ite bodie ginen be a ſphere of lead containing mn 
magnimee 15 P,whoſe diameter 1s F,towhich I amro wake 
a \phere ot iron, of cquall waight : It I rake our the diameter 
A, and putit oucr mrhepoints of h belonging to lead, the 
parallell caken from berweene the points of & ſtanding for 
ron, ſhall be B, the d1amerer ot che 1ron ſphere required, 
And this compared with the other diameter, in che lines of 

Soltds, 


Of, the lines of Mettals. {2 & 
/olids will be found to be 23 4.in magnirude, 


4 A body being giuen of on: mettall, to make another 
like unto it of another mettall, acror- 
ding to a weight ginen. 


Firſt find the ſides of a like bodte of equall weight, then 
may we cither augment or diminiſh them according to the 
proportion giuen by that which we ſhewed before 1n the (e- 
cond and third Prop.of Solids, 

As if the bodie giuen were a ſphere of lead, whoſe diames- 
ter is A, andit were required to find the diameter of a ſphere 
of tron, which ſhall weigh three times as much as the ſphere 
of lead: I take A, and put it ouer 1n the points of þ, his pa- 
rallell taken from berweene the points of 2, ſhall gue me B 
for the diamercr of an equall ſphere of jron: if this be aug- 
mented in ſuch proportion as 1 vato 3, it giveth C for the 


chameter required, 


CHAP, 


- © — @- OE ny 


— 
a ol &.. 
. - 
o "6 ry - 
SY 
4 : 


36 
\ J 
P_—-——— EIT wy '* 
T8 — : 
"A *. fs 
. "REEF 
E S0 
& _ 
i2 ſh 
s f 
oY -.--2 
1 =. 
s %' < 
- , GS Tv 
- v - 
«1 S ® 
< LL 4 
ry Ivy a a 
_- * A, o 
V T8. ' > yy 
* "% No ; 
Ws; 0 . %_ < 
Ls . « ® 
oO > i i 
0. 4 * —_ 
F-3 © # bi 
Py . 
ys © 
e SN 
8. J Wa Hd 
: . * 
” % Fc &.% 
ou o5J % PY FT: 
(1 : 
1 ! \* | 
CEE at a ”; 
oh. OB\..ov* 
t 6 ® | > - 


OUR bo COD DORIAN On one 


$u>*" 
« 


- » © hy 
#.. 4 I 
re: —— A — 
, [ 


6 4 


ak EN PII LEP nnd Som pernenn  ERESS TINT THONG TOC > , > 6” hooked a © [ 44444 io 
5 P A : = e 
P C 2 


Rn 


W aw 


CHAP. VE 


Of the !mes on the edges of the 
Sector. 


Auing thewed ſome vie of the lines 

on tiic flac ſides of the Seftor, chere 
remaine oncly thoſe on the edges. And 
here one halte cfche outward edge< 15 dt- 
uided 1nto inches , and numbred accor- 
ding to their diſtance from the «1:ds of 
the Seftor, As 1n the Seqor of tourrcene 
inches long, where we find 1 and 13, It 
(ewerh char drmifGon to be x incl trom 
the nearerend, and 13 inches irom the 
tarcher cnd of the Seftor. 

The other halte concaineth a line of 
fetlor eargents, to which the gnomon 15 
R:divs, They arc here continued to 75 gr. 
And it there be need to produce them 

tarrher, take 45 our of the n-mber of de- 
grecs required, and double the remain- 
der: fo ric rangent and /ecart of this dou- 
ble remarnaer being added,thall make v p 
the rungent of the deorees required. 

As if AB being the «ads, and BC 
the tangent line, jt were required ro hr d 
the tanvenrt of 75 gr. If we take 45 gy, 
out of 75 gr. the rewanner 18 Zogr, and 
the doublc Go gr whoſe tangent 15 B D, 
and the ſecant is AD: if then we adds 
ADtco BD, irmakech BC the cengenr 
of 75 er. Lich was required, In like ſort 
the tecanr OF or gy. added to the tangent 
of GI pr,gmeth ihe tangent of 7 (£7.30, 
and the 1ecaiit of 62 gr. added to the tait- 

ent of 62 gr.2ineth the cangent of 56 gr, 
; &7*Z jd $64 
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and fo in the reſt. The vſc of this line may be 


To obſerue the altitude of the Sunne. 


Hold the SeQor ſo as the tangent BC may be verticall,and 
the gnomon B A parallel] to the horizon ; then rurne the 
gnomon toward the Sunne,ſo that it may caſt a ſhadow vpen 
che rangent,and the end of the ſhadow ſhal ſheww the altitude 
of the Sunne.Ho if the end of the g1oMON at ef, do gin « 
ſhadow vnto A, it ſhevweth that the altitude is 3S gr. ;,it vnto 
D,then 60 gr. and ſo 1n the reſt. 

There 1s another vſe of this rangent linc, for the drawing 
of the houre lines vpon any ordinary plane , vchercot ] wil 
. ſer downe theſc propolitions, 


I Toaraw the houre lines vpen an horizontal! plane, 
2 Toaraw the honre lines wpon a direct werticall plane. 


Firft draw a rightline AC for the horizon and the equa 
tor, and croſle it at the point A about the middle of the lie 
with eA B another right line,vhich may ſerue for the me11- 
dian and the houre of 12; then take ont 15 gr.out of the tai; 
gcnts,and pricke them downe inthe equator on both ſides 
from 12: ſo the one point ſhall ſerue for the houre of 1x, and 
the other forthe houre of i. Againeztake our the tangent of 
zogr, and pricke it downe in the equator on both f{ides from 
12: {o the one of theſe points ſhall ſerue for the houre of 10, 
and the other for the houre of 2. -In like mancr may vou 
prick downe the tangent of 45 gr. for the hourcs of 9 and 2. 
and the tangent of 6o gr, for the houres of 3 and 4, and the 
tangent of 75 gr. for the houresof 7 and 5. 
> Or ifany pleaſe to ſet downe the parts of an houre,he may 
allow 7 gr.30 m.tor cuery halfe hourc,and 3 gr.45 m.for cuc- 
ry quarter, T his done,you arc to conſider the latitude of the 
place,and the qualitic of the plane: For the ſecant of the lati- 
_ rude ſhal be the ſemidiameter in avertical plane,& the ſeran? 


of the complement of the Jatitude in an horizontall plane. 
+ For 
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 Forexample, abour London the latitude is 51 gy, 30 8v. 
and let the plane be verticall. If you take AY the ſecant of 
51 gr.30 mw. out of the Sefor,and pricke it downe inthe me- 
ridian line from Af ynto Y, the point F ſhall be the center : 
and if you draw right lines from Y vnro 11, and 10, and the 
reſt of che houre points, they ſhall be the houre lines requi- 
red, 

- But if the plane be horizonrall, then you are to take on* 
AH the ſccant of 38 gr. 30 w: forthe ſemidiameter,and prick 
it downe in the meridian line from 4 vnto H: fo the rig: 
lines drawne from the center H -vnto the houre points, 11121! 
be the houre lines required; only the houre of 6 is wanting. 
and that muſt alwayes be drawne parallel! ro the equaror. 
through the center V in a vertical], thyou ghthe center Hu! 
an horizontall plane, 


To draw the honve lines os « polar plane. 
4 To draw the houre lines on 4 meridian plane. 


Tn a polar plane the equator may be alſo the ſame with rhe 
horizoncall linc,and the houre points may be pricked on az 
before, but the hource lines muſt be drawne parallell to the 
meridians. | 

In a meridian plane, the equator will cut the horizontal! 
line with an angle equall to the complement of the Jatitude 
of the place; then may you maxe choile of the point 4, and 
there crolle the equator with a right line , which may ſerue 
for the houre of 6: fo the tangent of I5 gr. being pricked 
downe inthe equator on both fides from 6, ſhal ſerue for the 
houres of fiue 5 and 7;and the tangent of 30 gr.for the houre; 
of $ and 4zand the tangent of 45 gr.tor the hourcs of 3 and 9: 


and the rangent of 60 gr.torthe houres of 2 and 10: and tlic 


tangent of 75 gr.torthe houres of 1 and 11. And if vou dravs, 


right lines through theſe houre points, croffing the equa 
cor at Tight angles, ticy ſhall be the houre lines regu. 
red, 
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| | 2 Thentake out FF, rhe ſeccant of the lacitud2* of rhe - 

| place, which you muy ſu>5oſero Hor gy. 30m. and prick i* 

| downe in the ineridian line from A vnto V/V. 

| 3 B-cauſeirisadechning plane, and you may ſuppoſe it 

| :o decline qo gr. Eaftward, you are to make an angle of che ! 

| declination vpon the center AF, below the horizonrall line, | 

_ androtheleft hand of rhe meridian line, becauſe che decl:- 
nation 1s Eaſtward, for otheriviie it ſhould hate bin to the 
right hand, if the declinarion had bin We{tward. 

Take A H.che ſecant of che complement of the lacitude 
our of the Setfor,& pricke it downe in the line of declination 
from A ynto H, as you did beforc for the ſemidiameter in the 
hor1zontall plane, 

5 Draw a line ar tull length through the point eL, which 4 
muſt be perpendicular varo A H, and cut the horizoncall | | 
i:1ne according to rhe angles of declination, and it will be as 
ne ecquatorin the horizontall plane. 

6 Take the houre points our of the Tangent line 1n the 
2eftor, and pricke them done 11 thus equaror on Boch ffdes 
trom rhe houre of 122 at A. |: 

7 Lay your ruler,& draw right tine; carough the cenrer 1, ; 
[| &cachofthecſe hours voines: {0 faveyon ail cho frowre [11e: 
I O5fanhorontall plane, onely che houre of 6 15 1yanting, and 
{| :hotmay be drawie through FH perovndietior to f A, 
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bt: 7he wfe of the leſſer Tangent, 


1, 2 5 fall merhe diftance from eAtog, and from A tg 
| I tha: done FaKe our the diſtance berweene gand z, and 
all gmethe diftance from B vnto 8, and trom 8 vnto 7, 
14 trom $voro lt: and againe from B vnto 4, and from 4 
vnto5, andft rO11 4 VIIO TT, So haue you the toute points, 
ang 1ityou take our tie diftance Ba, B3,Bg, &c. Tou may 
finde rhe points not onely for che halle houres, but alio for 
thc CRUE TI% 
at if it fo £41 our, that ſome of theſe houre pomes tall our 
C YOU? Plane ;\ "OU Way helpe Your ſc lte! OY che lat ALT  Angent, 
by inthevidfcall, and horizontal planes, 

r tt pt ar oure points of 3 and 9g,you dravy occuir lines 
$28 to the meridians the diſtances D C, betw.ecie the 
Cure !:eot 6 and t he hourepoints of 3 and 9,:vill be equal 

efcindiameter A V ina verticall,and AH in a torizon- 
wy plane, 1d if they be diuided in fac {ort as the line A C 
x QmGuca, you ſhall laucthe PO1nts of &3 aud 5,and 7 7, aa d, 
whiher heites and GUAarters, 

A> 11 FITC hornzontall plane, rake our the itcniidiameter 
\ i, andmakeirca paralle!l Radius by fitting 't OBer in the 


F- 


__ go andgo: Then take 15 gr. outoft t che larger taxgent, 


and jav chem: on the lines of fnes, where they will reach trom 
rhECENTCX Vito the fines of Is gr. 32 1. therefore take out 

 paraliell lnc ot 15 £7. 32m. 2nd It ſmallgme the diſtance 
_—_ 6 xnro 5 and trom 6 vnco 7,1n your horizontall plane, 
Fhac Coke cakC OUt JO gr, OUt Po, "the larger rangers, and lay 


I 
che on the fimes, from the cenrer vnto the fines of 35 gr. 


16. ind the paralleil line of 35 g. 16 m7, ſhallgiuc you the 
caitt ain; er $109 kad 4,andfrom 6 vnto 8,inyour horizonta}] 


Pic. The ike may be done tor the halfe houres and quar- 


CCi-Y, 
Soiltom rites ext! 'call dec: Iming plane. If you frtt take on: 


(120 /e0.100k Þþtthe declination of the planc,: and prick it downe 
nthevnononall line from A vntoE, and through E cra:ww 


6c » 


cight © lines paralle? leo the incridian, which will cut he for: 


6: | SM : 
mer 1: "ure 112507 3andg, or one of them 1n the Point C:: 
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| ſirest, If 1 finde this togine you content, it ſhall ircourige me ie 4 
| ch: like for my Crotle-ftatte, and ſome other Inſtruments, In the 
 Incane rm? beare with the Printers faults, and (a 1 reſt, 


Te wſe of the leſter Tanont, 43 


| thoſe parallel}s from C vnto D, and draw right lines from A 
 vnto C,and from V vuro D the lime V D thallbe the houre 
| of 6, andzf you diuide theſe lines A C and D C, in ſuch ſort 
{as you diuiged the like line D' C im the horizoncall plane, 
# you ſhall haue all the houre points required, 


oo 


Or you may find the point D,in the houre of 6, wichour 


| knowledge either of Hor C. For hauing prick downe A F 
in the meridian line, and A EF in the hortzonrall line, and 
| drawne parallels tothe meridian through the points at FE, 


you may take the tangent of the latitude our of the Seor,and 


| fc it ouer in the fines of 90 and 90o: (o the parallel! line of 


:be declination meaſured in the ſame ravugenr line, (];all chere 


| hew the complement of the angle DVA, which che houte 
1:e of 6 maketh with the ineridian; then having the poink 


5+, take out the ſemidiameter VA, end pricke it dovwne in 


;oſe parallels from D vnto C : fo thall you hane the lines 
i>Cand A C to be diuided as beforc, 

The hke might be vied tor the houre [1n»s YVpon all ochier 
»anes, But I muſt not write all that nizy be done by the Cp. 
fer.]t may ſufhce that ] have wrote ſomething of the v fu 
caich line,and thereby omen the ingenuou:; Reader vccall 1 
2 thinke of more. | | 


The conclulton to the Reader. 


\ 3] 


j7 well knowne to many of you, that tvi: Sottor war 1925 005. 
| atried, the moſt part of this bocke written ;3 [1111 mr.:sy CoMies 
tranſcribed and diſper/ed more then ſixteere yeares (iner, | amat 
the laſ# contented to gine way that it come ferthin Eunltn, Nez 
that { thinke it worthy exther of my l[aboxur or ihe publique view, bus 
partly to ſatisfy therr importunity, who not vnderſianaing the [,.; 
tr, yet were at the charge to by the inſtrument, and parily for my 
ene eaſe. For as it 15 Painefull for others to tranſcrib» my 0931, 
| {0 1t 15 tronbleſome for me to gine ſatifailion here to all thar de 
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(ROSSE-STAFFE. 
CHAP. I. 

Of the deſcription of the Staffe. 


& He Croſſe-Staffe is an mftruament wel knowine 
| 8&8) [FAS to our dea-men, and much vſed by the anct- 
V 


faak 


Ty! cut Aſtronomers andorhers, ſcrums Aſtro- 


5/2 nomically for obſeruation of altitude and an- 
(Ng! glcs of diſtance in the heauens, Geometri- 
—- cally for perpendicular heights and ditta- 
ce; on land and ſea. 

The deſcription and ſcuerall vies of it are extant in print, 
by Gemma Friſe in Latin, in Engliſh by Dr, Hood. 1 ditfer 
{omething from them both, in the projieion of this Sraffe, 
bur ſogas their rules may be applied vnto it,and all cheir pro- 
poſitions be wrought by it: and therefore referring the Rea- 
cr to their bookes, I ſhal be briete in che explanation of rhat 
© hich may be applied from theirs vnto mine, and ſo come 
ro the vie of thoſelines which arc of my addition,nor extant 
heretofore. | 

The neceſlary parts of this Inſtrument are fine: the Staff, 
the Croſſe, and the three fights. The Staffe which I made tor 
1: owne viezis a full yard yn length, that ſoir may ſcrue for 
1calure, 


"A ate beard, no 
Wy 


3 
Ci dg gs we 7 


»: > Mrenwrny 


then each tenchh part into halfes, 


| ELEC © SOT 
are buc lines moors inſcribed on the Colle 


D The deſcription of the lines, 
Tie Croife belonging to 1t 15 26 1nches*. betweene th 
rx oounvard f19hes. It any would have 1t 1n a greater formeh, 
!;- proportion berweene the Staffe and the Crolle, May be 
uch as 350 vnto 262. 

The lines inſcribed on the Staffe are of roure ſorts, One 0 
them {cru-s for meaſure and proctraction : one for obſeruz 
tion of angles: one for che Ser-chart; and the toure other for 
working of proportions infſeuerall kinds, 

The hmeof meature 15an inch Iizegand may be knowne by 
his equall parts. The whole yard being diuided equally intg 
26 11ches, and cach inch ſubdiuided,firit into ten Darts, and 


t 
[ 
! 


The hne for o&{eruation of angles may be knowne by the. 
ouble numbers fer on both fides of che line, beginning at 
:21c one fide ar 20, and ending at 90: onrhe other ide ar 40, 
and ending at 180; and this being diuided according to the 
degrees of a quadrant, I call it the rangent lie on the Staffe, N 

Thenext line 15 the meridian of a Sea- chart; accoranyg ty 
Afercators protection trom the Fquinoctall to 58 27.01 lati- 
tude, 2nd way be knowne by the letter AZf,and che number; 
1.2.3.4; vnco 58. 

The hnes for working of proportions, my be knowne by 
their vnequall ations, and the numbers at che end of cach 
lijnc. 

t Thelincot numbers noted with the letrer N, diuided vr. 
equally ico 1000 parrs,and rumbred witti 1.2.3.4. VCO 10, 

z Theline of artiiraall tangents 15 noted with the letter T, 
d1 'cd ynequally into 45 degrees,and numbred both way 
tor the Tangent and the complement. | 

; Thelne of artificzall fines, noted with the letter S, gj- 
wdedvnequaily into go degrees, and numbred with 1. 2.3.4 
> liTO LO | 

4 Eheime of ver/ed /ines tor more eafie finding che houre 
and a/muth, zoted with V, diuded ynequally into about 
£64 £7. 50%.nwumbrea backward with 10.20.30,vnro 164. |. 

Thus tice are feuen lines micribed on the Staffe : cheteÞ- 


4d 
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i All 
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The in{criptien of thelints, = TAE 


he | x A Tangent line of 36 gr. 3m. numbred by 5.10.15, | þ 1a ") 
Sno 35 : the midſt whereof 15 at 20 gr; and therefore I call ic Bas 
Sc 1angent of 20; and this hath reſpect vnto 20 grain the Tan« | 2S4'0 | 


nc on the Staffe, 
2 A Tangentline of 49gr.6 m.numbred by 5.16.15.vn- x 

o45; che midit whereof 15 ar 3 ogr. and hath reſpect vutso 

0g7.in the Tangent on the Staffe, whereupon I call ic the 

gngent of 30. | 

; Aline ofz*#ches numbred with 1.2.3.vnto 26;each inch 

ually fubdiuided into ten parts, an{werable tothe inch lip 

po:1 the Staffe, | 

+ Alineofſeucral] chords, one anſwerableto a circle of 

;eclue inches ſemidiamerer, numbred with 10.20.30. vnto 


we: inother to a ſemidiameter of a circle of fix inches ; and oo 

0c third to aſemidiamerer of 2 circle of three inches ; both b 

nbred with 10.20.30.,vnto go, : | 
5 A continuarion of the meridian line from 57 gr. of la- 


ude vnto 76 gr; and from 76 gr.to 84 gr. 

For the inſcription of theſe Ines. The firſt tor meature 15 
14/)y diuided into inches and tenth parts of inches. 

The tangent on the Staffe for obſeruation of angles,w'th 
'F$::ingent of 20 andrhe tangent of 3o on the Crotle,may 
MM :j;ree be infcribed out of the ordi nary tavle of tangents. The 

ite being 36 inches 10 length; rhe Radius for the r2ngent 
ic State will be 13 inches and 103 parts of 1090: fo the 
Wc ime will bea tangent of 70 gr, and muſt be numbred 
* oF: cir complements, & the double of theiy complements, 
"BY: 1gent of 10 g7. being numbred with Bo and 1656, 

BT i:c Radius for the tangent of 20 on the Crotle , will be 
ale 1 ches,and the whole Ine berweene che lights a tangenr 
4:6 er. 3 22. according as It 15 numbred, The Radius tor the 

FWocnt of 3o gr.o1n the Crolle, will be 22 inches and 695 
IS. of 1000: ſo the whole line berweene the fights wil con- 
utc 2 rangent of 49 gr. 62m, in {uch fort as they arc yum- 


4 88 

1YT!c meridian line may be inſcribed out of tlie Tebte 
, ct: I ſer done tor tis purpoſe 1a the vic of the Sector; 

a "I The: 


« 


; F- BP?  Thewſeof the lines of inches 


The line of numbers may be inſcribed out of the firſt Ch; 
1:23 of Mir Briggs Logarithmes: & the reſt of the lines of pro. 
-0FtIOn our of my Canon of artificiall fines and tangents; and ir 
"2COMPTNCce thereof this booke will {erue as 2 COMMmMEnNt rg 

-planc thevſe of My Cano. 


CHAP. 11, 


1he ſe of the lines of inches for perpen- 
 dicular hetzhts and diſtances. 


N taking of heights and diſtances, the Sraffe may be ici 
1 fuch {or t char ic m iy be euen with the diſtance , ard 
bi {1c CrotTe parallel] with the height: and then if the eye v 
Kid the beg: ng ofche Srafte ſha[lſee his marks by Che WAI 
«1 lides of rhe: rao firtt ſights, rhere will be fuch proportion be 
"op ryecne the at ance and clic height, as is berweene the part 
Gs I11t denn 4 onthe Statfe and the Grofſe hich may be ta 
mc: explaned im ihele propolitions. 
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| x Ts fid an height at one ſtation, by knowins 
the d:ſtance. 


4 5et che naddic ſight ynto the diſtance rrpon the Sr aff 
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for heiahts and diſtances, © 5 
the height will be found vpon che Crotfe. For 


As the ſegment of the Safe 

vnto the ſegment on the Croſſe; 
So 15 the diſtance giuen, 

vato the heighie, 


As if the diſtance A B being knowne to be 256 feere , tt 
were required to find the height B C: firit 1 place the m1d ic 
ſight at 25 inches and 6 parts of 10; then holding the Scaffe 
leuell with the diſtance, I raile the Crolle,parallell viito the 
height, 1 in ſuch ſort,as that my eye may fee from eA re be- 
ginning of the inches on the Sraffe by the fight E,at the bee 
JING of the inches on the Crotle vnto the mark Clinch 
being done, it I find 19 inches and 2 parts of " vecep rod 
ON che Crolle berweenec the tizhes at E E and D, ] would ſus 
rhe hezght B C were 192 iccre. 

Or it rhe objeruation were to be made before tlie diſtance 
WW crc meaſured, I would ſet the midale tight cither yiitu 16 
u\GHeS; or 13,07 $6,ox 20,0r 24,01 Om. tac 0! "oo mnmbe 


by pr oportion, Pope It ag formen ces the nidelic TRAM 


ere at 24 on the Staife,and 18 on the Cri Often honld (out 


I 2 
that the height 157, of The dtincezand therefore the diikeny 


? : ? - . A ; j 4? ' 
NCN1T 28 hetero ot fo BY 
DVI 256, TNENUINT frond be 192, 


: En J 4 , F _ . : x A 
2 To findean n:itht, vy knowing ſome part 
of the ſame berchtt, 


Y 


Asitthe height from G to C WCC KILOW 11 FO UL 45, wi:d. 


v7 cr were required TO ond : he who! 'e ne! Tel P C': £18) BE pPHurc! 
-tiard light ot r i ONIE Othcr rur::1ng light 0% RY 

herrecenc wore TVET Ul oth emarkts G. "Farther 
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As hediboarnd betiweene tne fiohiiy 
i role 


vero tlie whole egment of th 
S015 the parr of the kcighr gue, 
 vnto the whole height. 


*f then the d; erence bervwiecne the fivhis E and F, 
A + 
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"a The /e of the lints of inches 


2 45, anc the ſegment ofthe Crofle ED 186, the whole 
cig hi B Coil be found to be 192. 
3 To find anheight at two flations, by knowing the 
difference of the [ame ftatrons. 
As the difference of ſegments on the Staffe, 
vnro che difference of ftations; 
So 15 che ſegment of the Crolle, 
vato the height, 
- Suppoſe the firlt ftacion being ar B, the ſegment of the 
Crotſe E D were 180, and the ſegment of the Staffe H D 
— 300+ then coming 64 tecte ncarer vinto Bin a dirctt line,vns 
( 4 {ecONd ſtation at 4, and making anorher obſeruation; 
| mepotc U1e{cgment of hb Croile EF D were 180 as before, 
_ andihefcoment ot the Statte A D 240; rake 240 out of 300, 
h [he dnference of fegments will be 60 parts. And 
Af A<60 parts vnto 64 the difference of tations: 
Bb. SoÞD is i:owvnto B C 192 the height required, 
pes [n tacks three Prop. there 1s a regard to be had of rhe 


eight of ale cye.For the hetghr meatured, 1$No0 more then 
*2om the leucl] | of the eyc vpward, 


4 To find adiſtance, by knowine the heieht, 


A: rhe tegment of the Crofle, 
vnto the! egment ot the Statfe: 
Se 1< the height g10 cn, 
vintothe tt ance, 
50 the teyiment E D being 18, and DA 24, the height 
C E032, 1! thhew rhe d1 Adice A B to bCc2j6. 
5 To find a #3 K0% by knowing part 
of the herght. 


a | | "PR % : : | 5 2 $ 
3 A \ he drfterence heorw EC11HC thel17hts, 
3 : 4  . 


' "Ra Ry i 1 * 28 
ERSETOTTRG | CQNICUE OL tc Statie; 


Vs + 


for heights and aiffances, 
; the part of che height giuer, 


-- .vnroctnediſtance.. 
Andchus che difference betweene E and F being qy, xnd I 


ch* ſegment D A 249; the part of the height GC 48, will 
g1UC tne diitance AB to be 256. 


6 To fine adiftance at two fations, by know! 'n2 
che difference of the ſame ftaticns, 


Asthe difference of ſegments on the SeaTe 
viito the difference of - ſtations: 
So 15 the whole ſegment, 
vnro the Sibhmee: 


F "by 


Andthus theſegment of the Croltc being 50, the feo- 
nent of tlie Staffe at rhe firſt ation 240, ar t >: iccond 3 "a 2 
che difference of the ſegments 60,0 the citference ot Ration fs 
64, the aiſtance A B x: the firit ſtation will be found ts © 
255, and tie diſtance H BE ar the ſecond Ration 3 20. 


5 To fitad bredth by knoweng the A:[lance per- 
' pendiculay tothe Zredth.” - 


This ts all one with tie firit Prop. For this bredthe is he 


an eight turned [:dey vay'es: 13d therefoice 
As thei? MINT Of © te Sratfe, 
vno the i jeament Of rhe Croile: 
So 15 thed! ance 
vneo the bredtit. 
And thus the legmentot rize Statte eng 24,2ud the 165 + 
ment of the Croile 18, the diſtance AB 256, will give +57 


vredtn B C to ouTgG2, 


8 To find abredth at two ſtations inaline e perpen: | 
dicular to ihe breadth by KBowtr < the at / {4- | | 
rence of the ſame ſlations. | © ff 


AF +} * > DP 7 8 Fa S -I RE Py” BP Pea X 
Tus 15 alſo tic ſame with the hid Prop: and gieretore 
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7 Of taking of breaths. 


Azche difference of tegments on the Staffe, 
wnto the difference of ſtations: 
$0 the ſeginent on the Crofle berweene thetwo fights, 
vnto the bredrh required. 

And thus the difference berwweene the ſtations 2: 4 and IT 
Deng 64, the difference of ſegments on the 6. atte 69, the 
'cment of the Crofle 180, th ebredch B C wii be end 
10 OC I 02. 


In bee mine mw wwe finde the br reds GC tor hauing 


tound the bredrth B C the proportion will hotd, 


ASDFEvio FE AoBC vnto GC. Or otherw; (c, 
As Ha vnto HA, ſoFEvnioGC. 

Neuher 1s 1c mareriall whether che two tations be chojer: 
at che one end ot the bredth propoted,or without 1t,or witli- 
mit,itthe hne berweene the ſtations be perpendicular yats 
the bredth: as mas appearc if in ſtead WS {tations at A and 
Howe make choile of the like {tations at Zand K. 

Cherc migh t be other waves propoted ro work theſe Prop. 

1 hoiding ihe Crotle enen wich the diſtance,and the Srafe 
he: IH vert k por hcight: but theſe would proue more tron- 
before, and thoſe which are deliuered arc jujficient, and 
thetaing vil + choſe which others haue fer downe v AP che 
name of the Iareb: ſtate, 
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The ve of the 'Tangent lines n2 
in taking of Angles. io 
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1 To find an anple by the Tangent 
693 ihe Staffe, 
Tc the middle fight be alwaycs ſet to the middle of che 
Crolle , noted with 2@ and zo, and then the Croite 
D dray:iC | 


© y on & | = of | wow © To”, LIvVEFFS 


A: WGne nearer: 5: ll che mares mry b= ſeene coſe 


"i 4Llatle Sor 6) it rhe eye ar A(char a of rhe Sraffe 
: : >? 1 3 

| Worden ned int 3 wlligo)bcholding the marks X and 

Xo ooncichetivo or t {1 3ohcs, C C and B, or the marks K 

- o S # Ss voommneti)et OED OFNCYY-:? rd Roles - "hs Cro = being 


EE ANe COULNcey nt Fs. 1-!} ftandar3o and 6o. in the T an- 
ES pen 0 hog: nr © FT char che angle KAMN is30 or. 
thean :K AF £5 mr, cheon double to the Other ; hich 

is. the y 1113 ofEiicd qc nu nyers ON this line of Tdb Scatfe: 

41 "> voy Here tor anyangle from 20 gYr.to! vied 90 gr, 
OEM 40 97.161. 197 oy. Bat it rhe angle be [el ite then 


I 


JO 87.8%. LY} therimake vie of the Tangent LVPOTtNY Crotle, 


A 2 m4 4 AN27; 2:6 by the Fa. 6 

We 2 + 

F 
TIE Gor 20 vnro 20, thar ts, rhe middle lighr ro the middeſt of 
gre Ic Crotbe tile end bs cy Sraffe,riored with 20: ſorhe eve 
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in taking of angles, Tr 
| 7 TY "A 
the two firſt fights; ſo the quantitie of the angle will be [4b $? 
found 1n th e Tangent of 3o, which is here reprefe ented by ans 
tile a GH: anc th: FO ne any 2ngic from 0 (y _— | L | 


£< 


4 Toobſerne pe sltitwar of ile Sunn bimvdg a, 

Here 1t is fit ro ane an horizontal ion for ro TRE be 
ning of the Statice ys ant } rhe oMLDIUY YOU ray 0O YOU 2c! [ <) 

yard the Sun, and your Crolic toward vour eve, It cheat: 

cude be vnder 4F gr. fer the middle Ge he td 10 29 01 Br Staffc, 
and looke by che middle fight throne OS Hormonal x; 


ro the horizon ,moung che Creile v prwward or downwards 


? 


till the THER” 2 lighe doe ſtiad OY v che \ And Ns TH Of cit & hor: 
zontall tight: io thealticude will be found mike Tanzen. 
of 30. ” 

{t the altitude ſhal be more then qs gr.fet chen: 1ddj- ' (19h E-: 
Vnto the 1niddeſt of the Croile jand look by the 1nward -dge 
of the lower light through the! horizontal ro the honon | 
mouing the middle fight in or out vari!l the voppet fight "6 
ſhadow thevpper halte of the henzonty [fight - fo the vt! 
rude will be tound 11 the degrees on the Statke between 41 


and 189, 


4 To ſet the Staffe to any angel fines, 


6 To ovſerue the altitude of the urn another way, 


WOE il 

This 15the conuerſe of the former Prep. For if the middle V4 
fight beſet to his place and degree, the eve looking clofe by oF 
the ſights as betore, cannot bur ſee his obiect mm the angle off: 


Wy. 
Set the muddle fight to the middle of the Cro ite, and hols alle ls 
the horizoncall hghe downward, fo as the Crofle may k- _ Pi 
zallell co the horizon, ticn 1s the Staffe vertical! ; and © 6 
outward ſight of che Crolje do ſhagory the horioncall to 
bz £14: 


Co 
& 
: # 


T2 The coſe of the Tangent lines. 


ee complement of the altitude wil be tound 1 inthe tangent 
ON rhe State, | 


7 Togbſerue an a 1ituae by thread end plummet. 


T:ct rhe middle ooh: be {ct rothe middeſt of theC roiTe, 

ar diorhar env of che Sraffe which 1s note with g2 and 1$o; 
then hauing a thy «9 ky a plummet ar the deginning of he 

Croile.and mi » the Crolle vpward,andt the Staffe toward 
the Suine, che t] r-ad will fall on the complement ot the al[- 


tirude abouc Ft 10xr!70n, Andrthis may be applied to orher 
Pu! POE C 


3 Toappiy the lines ef inches 18 the taking 
of angles. 


{f rhe angles be obſerned berweene the two firſt hghes, 
thore wil be tuch proportion between the parts of the Staffe 
and the parts of the Croſſe, as berweene the Radius and the 
Tangenr of the angle. 

Ax if rhe parts mtercepted on the Staffe were 20 inches,the 
parts on the Crotle 9 inches. Then by proportion as 20 vnto 
9,19 199000 V0 45009 ne tangent of 24 57.1.4 . 

B'icu the angle ſhall be obſerued berweene the two out- 
War. lights,che parts being 20 and 5 as before,t the angic wull 
be 4847.28 ws. doublc vnto the former. 

Þ11 all theſe rherc 15 ap*gard ro be }tad to the parallax of the 
eyc,ai.d his height aboue tne Horizon 111 0bleruationsat Seaz 


tothe Semid:ameter of the Sun, tus parallax and refraction, 


as 18 che vie of ner {tzues. And io this will be as much, 


or more then char which hath been heretofore performed 
Py 'o6 e Croſſe-Haffe. 


CHAP. 


—— 


The w{e of the lines of Chords. 


CHAP. IHEFL 


The we of the lines of equall parts | | 
zoned with the limes of Chords. all 


He lines of equall parrs do ſerue alfo for protrattion, as 
Lk may appeare by the former Dragrams;bur being 1oyned 
wich the lines of Chords, which I place vpon one lide of the 
Crotle, they will farther ſerue forthe protrattion and reſolu- 
tion of right line :r1angles; whereof I will giue one example 
in finding of a diftance at two ftations otherwiſe then in che 
{ccond Cap, 
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& 
Let the diſtance required be A B.\\; Ache firſt frat I mate 
choilc of aftarion line roward C,and obſerne the angle 5 46G 
by the tangent lines, which may be 43 g7.29 #7; then hawng 


Wy; o 
20 an hundred DACCS roward C, I make my {5-701 d (arign 
a: D, where ſuppoſe I find the angle B _ C908 58 gre ©: be. 
LE D4 2$303 # 
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”£ Treat 'fe of the lines of Chor #3. 
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PYeBD 4to ber? py; tins being done, I may fin. 


FITC 4 Z; Th rhisma allCF, 
4 


+4; HOON ejeriting thc ft >; tron hne, 

2 T rake 100 0Uurt of the lines of TR ris, and pricke 
LIC 2 aciroine 4 tic : {t {tation vnte 7) hrefecond. 

3 FT open ny compatic> to one of rhe cords of &9 8.7 
walk 11 Cnc {OTC n the i Tis re, ith the other } Gd 
{C11 E an cen! tarke of a circle interiee £119 10 itation Un: 
ti Ez 


rake our ofthe fame line of chords a chord of 43 
2D m1 id pa At x34 theangle at the firtt ace, An 


ov 


tit: inſcribe = ay OCCUIT < ke tom £ vnco F, whit: 
Ec Oe + 
niakes the angle i 4 1) equal) CO the atigle 2, at-LH18 


#4 


FI! (tation, 

7 1c © 202 ORR Ek L- R ente D:. 

| CAIcCLIDE MIIOTIHICTTIKE.ACTKE V'POIL [1 e CEnter aig 
ii{cribeantoit a Ford of $8 gr. tom C vnioG, and ara 
Art rig hu lime [)C huh dork meues with rhe orher line ft £ 
1 the porys SB, a 21G inties the an g1e BDC ONS LNEs 4n- 
alc obſerucd at the fecond ſtation. $o th eangles inthe Pa. 


? 


gram being equall wo the angles 1 the fieid,thon iides wil be 


alſo propertionall: and the Ces 
5 I[rakeoutrs.c _ Ab with 1, compatles, and mea- 


furing it in rhe farne 11 e of cquall Pp: wn trom winch I cooks 
AD, hn d ! it ro be © 3JS , and! uch i= rhe Ciltance required. 
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1 e 5 - » _ wh 7 "W . . = bs 7 & — 
I;noridians, each dogres being half an inch diftan; 
| ; % 4. } 5 _ R To » 1% 3 _ £7 1 - _ 7 

otier, the degrecs of this 1 EY Inc on t; 
| e:2C the hike degrees for ch1c micrigans on rhe chart, trome 


"* es you draw {rreront lines perpendicular ro he DLerd12NS 
bc thall be parallels of Iacicude. 


The uſe of the MHeriarin le. G 
CHA PT 


The fe of the Meridian line, 


\ 3 Je Meridian EY wich the letter 27. may (iire 


ror the inore eatte dritfion of the plane ſea-chur, ac- 
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e119 to Aercats* s Protee Qi 10n. For if you {hall draw paril- 
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any delfire to haue the decrees of his chart larger tac 
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fe heh | have put on tc $:afte, he niny x LIK tlicſe =p 


nercale chem 113 a double, or treble, ora decuple proportion 


:lusp feature. 

2 T8 » 11: vidian | ne bem g1ovned with the line of cho7ds, 
ay ferue forthe proiratiion & reſolution of ſuch rio line 
8 glesacom: erinc arirnde; [long de, rumb and diftance 
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s |! rake rhe difference of Jatirude from yo gy. to 52 
£r.30m.0Ut of the meridian line, and pricke it downe in the 
mcridians from 4 vnto 1, and from E to D, and draw the 
r:ghchne MD for the para We 1 of the ſecond place, andthe 
right line A D for the ine of diſtance berweene both places: 
forheangle MAD ſhall giue tne Runb that Jleadeth from 
tie one place ro the other, 

5 Tofknde the quannitie of this angle MA D. 1 way e:-|| 
tir make yie of the Promadtor, orclic of a live of chords, 
and { | open iny comp2ticsvnto one of the chores of Go gr ff 


3; 
4 
Th 


1% and ferting one toote in the powmt f, with the crher 3 dei 
| {cribe an Occult arke ef a cixcle, mrerieair g the nocrigian inf 
TIL F, and tlic hve ct &iſtance mn G; rhen ] take tl. chore F C 
1 with wy compalies, . and meaſur: ng it in the ſame line of 
Y -bordi as betore,] find it 56 g7.4: andiuch is the inclination of 


a0 | che 


$ xs 


The vſeof the Meridian line, © wn 


eRumb to the meridian, which is the firſt thing that was 
: pe 
5 TofFndrhequantritie of the line of difiiiuien AD.,I ike 


| {- omr with my compatles, and meaſuring 1t 111 the ena 


116, ſerting one foore beneath rhe leſſer laticude, and the 0+ 
'1Cr too e 25 MUci1 2bone rhe greater latitude, I find abour 


| z 77.5 int<rcepted betwee -mborh feet:and bers is the diſtance 


; che Ramb,which is the ſecond th1 10g that wasrequ red. 
"Bac it rh1s example were protracted according to the com- 
291 Hea-chart, wine re the degrees of the equinofHall | and 
p2;idian are hoch alike; rhe Ramb M AD would he found 


| ro be aboue 67 or. and A D rhe aiftance vpon the Rumb a- 


| UT 


Ges, Finches, that having ſet forth from 4 toward I, 
->0n the tormer Rumb of 56gr.1599.NEGE, atcer the Nip 
id runne 35 leagues, the wind changing,it ran n 50 leagues 

ore pon che ſeuench Rumb of Eb N, whole clin 


IS Tz. 


FOES hd 


[LOT e meridian 1578 gr., 45 w.Andletir be requir ed to know 


: bar longiruce and laricude the ſhip 15 1n,by pricking down 


1c vay thereof vpon the Charr, 


Hamng drawne a blanke charr as before, with meridians 
Q parallels,acc 'Ording to tne Jati:ude of the place '$ propoſed, 
x [Iwouldmakeananale M AD of56 er.15 m. ior the 
*Kumbot NEbE, w kick; 1s done ater this maner : I] open 
> iy company ro one of the choras 0: Go or. 1nd {citing one 
OfC 13) che point A, wich the other] tuſ -ribe an occult ark 


ofa circle, interſeQins the nceiding n7; then ] take 56 gr. 
Ic #3. out ofthie {ſameline of F chords, = pricke rem downe 
am FryncoG : to the righe line AG ſtall be the Runib of 


# 5 2 < E. 
2 would take 36 leay IUCS ONr Of Fi1C meridian line, on 


friidgng my compalles tr ry GOgr.tO FI LY. 48m. or rat a 
tom as much below 5o a5 aboue 57, 4; 1d] Price chem: 4 downe 


* YON the Ruinb from 1ynco [1 tie * POTEN [\ihal reprifenct 


E- ; val IK 
e place wherein rac ſhip was when the w Ina COang! <a. AnL 


wS33imnihe lat 17udge 0) SI F707, and ! > 102 [4D LCTUGE 12; 
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1$ The ſe of the lint of Numbers. 


By the ſame reaſon, I may draw the right line 7 X for þ 
dc Rnmb of Eb N, and prickedowne the diſtance of 556 
t-agues from 7 vnro K: fo che point K ſhal repreſent the place 
whither the ſhip came,atter the running of thele 50 leagues | 
and this is in the latitude of 51 gr. 30m. and 1n lonpirude i 
6 gr. 16 9. Faitiward from the firtt meriqian A 71, and there- 
fore 16 ws. Eaſtiward trom the ſecond meridian E D. 

Bur if theſe two courſes were to be pricked downe by the 
common ſea-chart., the point / would fall in the latitude of 
$187.09, and the point K 1n the Jaticude of 51 gr.30 ms. Buc 
*|:c longirude of / would be onely 1 gr.zom. and the longi- 
rude of K onely 3 g1.57 m. which 1s 33 m Weltward from the 


: = 


09 meridian of the place to wich the ſhip was bound. 
> Such is the ditfercnce berweene both thele charts, 
Ge JCHAP, Vi. 


The ſe of the line of Numbers. 


1 Hauins two numbers giues to find a third inconts- 
nuall proportion,a fourth,a fift,and fo forward. 


Xrend the compalles from the firſt number ynto the ſe- 
þ 5a: then may you turne them, trom theſecond to the 
*hird,and from the third to the fourth, and fo torward, , 
Let the rwo numbers given be 2 and q. Extend the com- 
pailes from 2 to 4, then may you turne them from 4to 8,and 
troms$ ro 16, and from 16 to 32, and from 32 to 64,and from 
ts G& rO 128. 
K Or 1t che one foote ofthe compalles being ſer to 64, rhe 
other tall out of the line, you may ſet it to another 64 nearer 
bf che beginning ot the line,and therethe other foor will reach 
20 128, and trom 128 you may turne them to 256, and {0 
forward. 
Or it the two firft numbers gen were 10andg: extend 
| the compalles from 10 atthe end of the line,backe vnto 9, 
$ ; ihen may you turne them trom 9 vato 8.1, and from 8.3 
| vYRLIO 


, nr” PS. 


aus  £@as =” 


SO II—_— -—  e———  — ————— 


The wofe of the line of Numbers. 5 


| ento 9.29. And ſo if the two firſt numbers gruen were x and 
Þ 9, the third would be found to be Br, the fourth 729, with 
the ſame extent of the compatles. 


In the ſame maner, if the two firſt numbers were ro and 


| 12, you may finde the third proportionall to be 14. 4, the 


| fourth 19.28. And withtheſame cxtent of the compatics,if 


bh, 
A 


che rwo firlt numbers were 1 and 12, the third would b:- 
round to be 144, and thefourth to be 1728. 


2 Haning two extreme numbers ginen, to find 
4 meane proportional between thens. 


Diuidethe ſpace betweene the extreme numbers into twa 


:quall parts, and the foore of the compalles will ſtay ar the 


112anc proportionall. So the extreme numbers gen being 


$and32,the meane betweene then will be found to be 16, 
| 6 hich may be proued by the former Prop.where it was ſhev- 
cd,thatas$ro 16, ſoarc 16 to 32. 


3 Tofinathe ſquare roote of any number oiuts, 


The ſquare roote 1s alwayes the meane proportionall be- 
rycencl and the number giuen, and theretore ro be found 
by diuiding the ſpace berweenethem into two equall parts. 
$o theroote of 9153, and the roote of 8x is9, and the roote 


0 144 1312. 


4 Hauing twoextreme numbers given, ts find 
two meane propertionals between them. 


D;uide the ſpace betweene the two extreme numbers gi- 


vcn,intothree equall parts. Asit the extreme numbers gen 


vere $8 and 27, diuide the ſpace betweene them into three 
ual] parts,the feet of the compailes will ftand in 12 and 18. 


5 To fiadthe cubique roote of a number g1ucn. 


The cub:que roote 1s a) waves the firſt of two meane pro- 
= POt- 


Pee 


© ws i Sap, ot 


OBO nM 


-_ o $4 po ” 
- 8 'L Y n _— 5 

is | — - i 

" q te _ ___ _ pot —_ OI + - » 
Ke. 4 — a.” 4.4 T7 : vn 4 4 

IPA bind © Ar FR WG RT 

OS 095 Oey emi np. 
n ov -. ye 
hy ih cas 58 _ 


3Y 
4 


«\ 4 


w— me... . © MA F-6s 


= Theſe of the line of Numbers. 


portionals berweene 1 and rhe number ginen,ana therefore 


to be tound by diuiding the ſpace berweene t2em into three 
13te mage $5 
ail} 


v0 the rogte of 1723 will be found to be 12. The roote of 
230 3 4141110 20. and -he rOoOote of 172500 15 a4;1101t 56, 


6 To multi; ly one number by another, 


38H trecompulesfrom x tothe m with [1ceatcy 

extencapphedene fame way, ſhall reach from the nwulJripli- 
cand tothe prod: ct. 

AsStt the numbers tobe mulrichied were 25 and 30:either 


ext:nd the compalles trom 1t9 25. and the lame extent will 


g1mMe the d1ita,: ccfrom 30. POS; or extend them tron I iy 


25,a0d the faine exrent tall reach trom 25 to 750, 


4 
yum 
pr 


A 


7 To ditide one number 6) aniiher, 


+ xcond tle compaltes from the dinorto 1, the fame ex: 

nc {iallreach trom the dwidend to the d quorient. 

Sort 750 Were to be dmided by 25, ihe qQuornent wouia| 
be tound co be 20. 


3 Three numbers being ginen to fins 
-þ four: 'þ provors. en.!!. 


—_ : - | dy : 
This golden rv] C, the molt wit 1221, of 2!! otners; 13 perior 
cd wich ik F ke calc. iFor:exiend th A 112 tro 217] the f1:{ 


71vi},crtothe "0 3 IO {ame extent ſhall Fnue rize diſtance 
troiihe third to the fourth, 
AvStor CS amp le,the Proport: 0n between the diometer 21. 
the cucu mterence, Sfardto be foch as 7 to 22: 1 rhe diaine- 
rerbe 14, nov muchis the circumference. Excend the con: 
—_ 7 7022, the ſame exrenr ſhall give rhe diſtance 
YOM 14 044: orextendthen tio 7tolg, andthe fainc 
ERC! Ir lai | reach from 22 ſoOAY, 
Eirner of thele wayes may vc nicd on {uerall places 0 


re 
CC 


3 
4 


The we of the line of Numbers. 21 
chisline z but char place is beſt, where the ſeere of the com- 
pailes may ſtand near:(t rogerher, 


9 Three n»mbe;s be:ng Liuen to finde a fourts) 
in a an. cated proportion. 


This propoſition CONCCrnEs que OF Proportion be- 
eweenelines and fwerfictes;, where 11 the denomination be ot 
lines,exrtcnd the compaties from ch, efirf } ro the ſecond wnme 
ber of the {ame denommation ': {o rhe {ame cxtent 0C'177 


[ 


cdoubled,thall gin e che diſtance froin the third number vaio 


the fourth 


T ne Cxameter being I4, tie content of rae cire is !$ x Rl 
the Sees bing 28, what may « the content ve? E xtenc £3? 'g 
compallesfrom 14 fo 28, rhe fame cxcent doubled will reach 
from 154 to 616. for Get: it reacheth from I 54 v*O 208;a10 
turning wy compatles once moregit reacheth trom os vnto 
G15: In \d this is the CONtent required. 


But if the firſt denomination be of the ſuperitcrall co: 
rent, extend the compailes ynro the halfe of the Hb. 
tVeCenc cles Erit number and che ſecond of the fame denayut. 


CY 
| . 
nation : fo the ſame cxrent ſhall gine the ES: trom the 
= | 
third roche fourh, 


7 


Tite co:tent of a circle bem : T0 QIQNErT IG nt 
CONTCLIL DCiig 6109, 0 1114 a.Y bY 302 TIES FoT b& £ 3.23110; ZTS 
diftance berwcene 15.4 and 616 jnco two equail Tarts, the; 
jt OnC fOore-In Ii, Lig Other yyill reacit tO 2 the alin. 


el VC4 8 Cu, 


= TH IF EE uumbers etip ? 75124 Fe 5: 4 4 tat 'L; 
in iriplicated p 190F607, 


This propoi no! 11 CORCCrAet 


{ c: LOHORS Of PFLODGition be. 
i , 
rweene fincs and ſolidsgaliere ut el, 


DER -- £6 E 
iC {xt CHCLLOUILITLATTOMT ID 107 


lines, exten: o| C342 CONN alles fr, d1tog fir nuinborto 

cond or ce {2110 If "ro 13.5 11 at {0 Ts CL STS 0302. 2 Vue et 

+ ail g1UCUC dijtance t Fc) £127 q TIT: Fo! WUMMEBer YAO ti: Zo RE 
5 2 CL . [1 TI. ( 


23 © Thewſeoftheline of Sines. 


Suppoſe the diameter of an iron buller being 4 inches, the 
weight of 1t was 9 Fr : the diameter being 8 inches, what may 
the weight be? Extend the compalſestrom 4 to 8, the ſame 
extent being tripled, will reach from 9 vnto 72, For firſt ir 
-cacherh from 9 vnto 18;then from 18 ro 36;thirdly trom 36 
© 72. And this is the werght required, 

Bat it che firſt denomination ihall be of the Soltd contenr, 
or of che werrke, extend the corpatles toa third part of the 
diftance ber ecne the firſt number and the ſecond of rhs 
fine denommnmation: fo che fame extent ſhal gaue the dittance 
*101n the third number vnto the fourth. 

The weight of a cube being 72k, the fide of it was 111- 
ches: the weight being 9 C, what may the fide be? Diuide Tote 
diftance berweere 72 and 9,imnto three equall parts; then {et 
one footetoS8,che orher will reach ro «he ſide required, 


CHAP. VIL 
The ſe of the lines of artificiall Sines. 


His line of pres hath ſuch vie-in finding a fourth pro- 
porttonall, as the ordinary Canon of Sines: and the nia- 
ner of finding 1t,1salwayesfuch as in this example. 
As theline of 3ogr. vnto the fine of 52 gy. 
So the line of 38 gr. to a tourth line, 
txrend the compatles 1n the line of /imes from 3o gy. vato 
32 erzthe ſame extent ſhall gtue the diſtancefrom 38 gr,vnto 
76 gr. Or extend them from 3o gr.vnto 38 gr.the ſame extent 
vilf reach trom 52 gr.vnro 76 gy. which 15 the fourth pro- 
portionall t11c required. 
Ang thus may the reſt of all firucal proportions be wrought 
two wayes, Thenmunutes which are wanting in the firſt de- 
grce,may be tupplicd by the line of Numbers, 


CHAP, 


The ſe of the line of Tangents. 23 
CHAP. VIII. 
The oe of the line of artificiall Tanzents. 
E bo is line of T angents hath like vie , bur commonly 10y- 


ned with che line of fmes: the maner of working by it, 
may appeare by this example, 


As the Tangent of 38 gr. 30 m2. 

is ro the Tangent of 23 gr. 39 mm. 
Sothe Sine of 90 pr. 

co a fourrh Sine, 


This Prop.and ſuch others vpon two lines,may be wrought 
two wayes, For extend the compatlles from the Tangent of 
33 gr.zo . tothe Tangent of 23 gr.3o0 m; the ſame extent 
ſhall gine the diftance from the ſine of 90 gr.to the ſine of 2 + 
2r.8 mm, Or elſe extend them from 38 gr.zom.in the Tangents 
vnto go gr.in the line of mes; the ſame extent from the Tan 
gent of 23 gr.g0m.ſhall reach to the line of 33 gr.8 mw. which: 
is the fourth proportionall fine required, 

And this crofſework in many caſes 15 the better, in regard 
ne tangents which thould paſſe on from 40 gr.to 5o gr. and 
ſo forward,do curne backe at 45 gr. Theſe two lines of Sme; 
and Tangents, may ferueftor the reſolution of ali{phericall tr: 
angles, according to thoſe Canons which I haue ſer downe 
11 the vie of the Setor, 

Or if at any time one mecte with a ſecant, let him account 
the fine of 80 gr, for a ſecant of 10gr. and the fine of 70 27 
for a ſecant of 20 gr. and fo take thelinc of the complemen: 


in ſtcad of the ſecant, Asit the propoſition were, 


As the Radiusto the ſecant of 51gr.30w. 
So the line of 23 gr.30m. toa tourth line. 


Extend the compatles from the Radaus that 15 the fins of 


50 gr. tothe lincot 38 gr. 30m. the ſame extent will giue che 


diltance from the ling ot 23 gr. 30-3.borh to the ling of 14.2”. 
So 25 
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24+ Thewſe of the lines of Sines and Tangents 


2-4, androtheline of 3927.50 m. Bur in this caſe, the fine 
W -0 or; $90 8, !Sf che fourth re quired. For the frit number 

: Ictte then the ſecond, thr 15,che Radius letle then the 
Mg 5 ele {1116 of 237 01,30 WB, which 15the third, muſt alſo 
be lctie then the fourth, 


MHAP. IX. 


ihe fo of the line of Sines and OE” 
199? "ZAP Op lme of ntnbe 


''S LC tines RTE 2 &l 110 t A” Tens h13Uc 2: J-.OT 1? CT Ke vic IO) 
KA ncownliiiuinc ime of numbers, pecially in i therefoluton 
& whe bnetriangles, where the angles are meatured by de- 
765.200 1MUMNIzes, and te lides imeatureed Y abfolnte nvir- 
i SS VLLLCT CO! F will (ct GONWne tice PIGDO! 11S 


2 Ilauing three angles andone ſide,to find 
the ii ether {zdeS. 


As the liae of the angle oppotirc rorhetice giuen, 
tothe number belonging to thar lide giuen: 

80 cheling of ri2 111 Tic On: '* lite [O che lide required, 
rw the number belonging : 10 the ſide required. 

A; in the  exampic c of the fourth Cap.of this booke, where 
Sing Cc dittance berweenc yo tations at A "and D 

72 be100 paces, the 5 kB B AC to be 43 $7.20 MM. and the 

"9 B DC to be ESgT, it W2s required to hnd the ditlance 


| i 
| GC, 
Flt iauing tacide twoangles, T may find the third angle 


S 
F 72 F _ ? S$ « L-i- 
XD 1 TOE 1 FC FP 4» either! IN f1h ih 210n Qr Ly CON? 'PIC- 


CNT YO L180, 1 1ntherrianole BA D.,1 haue Free a” 
< C'S, 2NG ONE "nf ore ideby | may f nd ok A 4nd& [2 Þ, i 
know iheanglec ld, D GPpoI!t etothe pacatured lide &7 LD 
& be 14. 9r.40})8w, and ric angic.ldD# oppolite to the 1:dc 

JUlreu, fo uC12 3 97; wagrciore ] exoend the compatics 1 


E- 
T11C 


109ned with the live of Numbers. 25 Th 

:he line of fixes from 14 gr.450m.vnto 122 gr, or (which 1s all ll. 
2neJto 58 gr. (forafrer go gr.the (inc of $0 gr. is alſo the (ine 
>f 100 gr. and theline of 70 gr.theline of 110 gr. andſoin 
-he reſt) ſo ſhall I ind the ſame extent to reach in the line of 
2w#mbers, from 100 vnto 335. Andſuch is the diſtance requi- 

| --d betweene A and PB. | 


Gf 


fo l . 
* 
o* 
ona on 7 ow 


CONST ECSOCIEOOGCOSUPDPROBOaGITD 


230 


Inlike maner if I extend my compalles from the fine of 
4 £r.49mm.to the fine of 43 gr.20 #9. the ſame extent will 
:-ach 1m the line of numbers from 190 to 271, And luch is the 
tance berwecne D and B, | 

Or in crolle worke, I may extend the compaſles from 14 
-.40 m.in the fines,vn:o 100 parts In the line of numbers : {& 
|= fame extent will gue the diſtance from $58 gr. to335 
-ztS, and trom 43 $7.20 #, t0 271 parts. 


d 2 He- 


ak. 4 © < 
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26 The wſe of the line of Sins and Tangents 


£14181 's $10 (4:les Linen, and one angle oppoſite toeuther 
f cheſe [taes, 4-8] 4 the ather EgWw0 angles 


and the third [ide. 


t& 


As tho hle 'e oppohire rot! the angle gFiuen, 
orhet ne of the angle g1ue!:; 
Sik orher {ide 9imen, 
0 ch: fine of thar angle tro Which it 15 oppoſite, 


So intheformer frangle, hauing rhe "VO lides «LB 337 


FEHLCCS Ty D '®; I O00 DACcESs , and kno\ 4; Ing re. angle A 'Þ, B, 
whit 1 alireroth-lide AB, tobe 122 or. 1 nay find 
5-1 WE BD, which 1s "v/v ro the other de AD 


For it } co xrendg i "Mt compalles | ron J3f to 100 n rae [inc Of 
#1;5 rs, ] all frnde rhe ſame extent toreach in the [ine of 
Try [rm 12.2 87.0 14 87.49 93 and theretore tuch 15 the an: 
ole A 5 Þy 

The NANO wing theile rwo angles ABD and ADB. I may 
End the third angle B AD cither by ſubtraction or by com- 
plemient co 180, oO be 43 gr.20 #5; and hauing raree angles 
hd ri vo fides, I mav Well hind hed hd lide D B, by ' the : for- 
mer Prop, 

This may be done mor: readily by crotle worxe, For if ! 


4 


exrend the compatites from 335 yarts, 1n-the line ot number:. 


76 the fine of 122 gr.che {anc excent wil reach from 100 parts 
tothe inc of 14 gr. ab and _ Ke from 43 £7.20 #m. tO 27% 
DAiIS+4 2.0 ſuch IS thet hird i;dc D3, | 


3 Tawing two ſides and the aug/evetween themyto fin 
tha * two other anzies and che third [ide 


fr the wnvic contaned butweceuc the rwo lides be a Bp 
ng ;C, the « oth rirwoangics will be tound readily by thus c:- 
Ac che greareriide give: 
iz rothe leſſer de: 
©) 


" 6 b 0 I SIErr eee eo rt 


joyned with the line of Numbers: 2” 


So the tangent of 45 gr. 
to the tangent of the letler angle. 

So in the reQangletriangle ATB, knowing the fide A 4 
-9 be 244, ardrhe fde 1 B to be 230: it I extend the con- 
patſes from 244 to 230 1n the line of nerds. the fame cx- 
:cnt will reach from 45 gr.roabout 43 gr.20 24. inthe line of 
tangents; anc ſuch 1s the letfer angle Þ AJ7, and rhe comple. 
rnent 45 gr 40m. (hewesthe g preater anole AB]. T he apes 

yeing knowne, the third fide A B may be found þy the fin 
Prop. 

So blkewiſe in the example of the chird Cap.of this booke : 
:oncerning taking of angles] by the line of ##:hes, where tl: © 
varts intercepred on the Statke being 20 inches, and the payt< 
2n the Crolle 9 #ches,it was required to find the angle of al. 
BGE: For I may extend the compatles m the Line! Of 1175 
bers,from 20 vnto g9,the {ame extent will reach 1 in the linc of 
raygente, from 45 £7.70 24 £7.14. Orin the crofle worke, | 
inay extend the compaſles trom 20 varts in the line af 
Sers to the tangent of 45 gr; the {fame excent ſha!l g1ve the 

Giftance from 9 parts vnto the tangent of 24 g7.14 m7. And 
tuch 1s the angle of altirude requir ed. 

Bur if it be an oblt 1Gue angle that is contained beriveeng 
the rwo [ides gen, the riangle may be reduced into ru 

rectan gle criangles, and then reſolued as before. 

As inthe triangle AD B, where the fide A B 1s 335, = 
Fs lide AD 100, and the angle BAD 43g. 20m: it 1 

wnc the perpendicular DH wpon the {ide A B, I ſhalt have 
yo rectangle triangles, AHD, DHB; andin the reang |: 
AHD,the angle at A being 43 gr.20m, the orher angle AU 
vill be 45 gr.40 m; and with thee angles and the lide eA 7 
I may find both 4 Z and DH, by the firkk Prop, Then raki: 

4 H out of AB, there remaines H L tor the {1de ct the - 
dow ole DH Band therefore with this fide H B and che OU1C: 


-D ty [ n wy ftind borh the ine ic at DB, 4 and the tired 1; 
12h "In het rmer part of eh1!s Prop 
Or [ JC K2 find che angles TOSLIIe eaWItNOu:C 1KCtT1 ce 


"I _ 
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pt 23 The w{e af the lins of SInts ana Tangents 
| Acre famnne of the de S, 
| re SEprence bj e [1des: 
| © :1erangentofrthe halte ſurame of che oppoſite angles, 
) thetangent of half the difference between thole angles, 


a... bs 


As jp ow former tr angle ADB, the ſumme ot the {ides 

AB,AD,i5 435, and the difference berweene them 235; rhe 

ang {Hd ens # 43 £1.20 9; and therefore the {itimme of che 

eo poiite ingles 136 gr.qo ms. and the halic funume 63 gr 

20m. Hercupo 1 1] cxcend the conpailes 1n the 1:10 of num- 

bers from 455 © 235, andT find chem ro reach in the line of 

tangents from PS” 20m.VnNro 53 gr. 40 mm; KDG. jucl 15 the 

; | halfe difference berweene the oppotire anol '$ 2 and D. 

Wo: Th:is oalte gif YENCe being a added to he hits anne: dot. 

© oh 2 ome 1227. torthe greaterangle A DB: nd being ſab- 

«tl? trac Wco,! To ran th 14 9r.40 m.tor che lefler angle ABD. Then 

: FRI C: three Fe ng Kin, a4 -:10\Ynhe 3 the third {i dc B D I ay v-be 
\ CES FOUNG by 1c hit P> opl 


4 Zlaning thethree ſides of 4 riohs line irizngleyto find 
the perpendicular aud Fe three angles : 


Le: onc ofthe tliree ſides gpmuen be the bale, Diutrather the 
} 


zreatcy lide,tiar the perpendicular may fail wirhin che erian- 
vle:then gar cher the fumme,and the FF-ronge of the two o- 
* ther bdes,and the proportion will hold. 
TOTAL, As rhe baſe of rhe triangle, 
s 2 the pn Fthe fide $ 
Corhe 4 ference of che f1des 
Teak == #1 a being raken forth of the baſe, the 
; petpondievluc ſha 1 fall on the muddle of the rem zinder, 
# | 
| Ws 7: the forme: (1 or PBs the - baſe A EIIS, 
ST e ſame of chic i5e: AD and DB 371, and the difference 
[Re oy Ekom 171.19 I extend: tr; 1c compatles mn the line of 141- 
\- | 230 325 vito 371, | hall find the ſame extent to [CAC 
4. ©2011 171 YBO 109.4, T bis fourth number I take out of his 


kaln 
DSC 


zoyned with the line of Numbers, 29 


Its 
72.8, and doth ſhew theplace H, where the perpendicular 
Hall ta!l,from che angle D,vpon the baſe 4 B, dmiiding the 
former triangle ADB into two right angle triangles, DHA 
:1d DHB, 1n which the angles may be found by the former 
part of the third Prop, And this may ſuthce for right line trt- 
21gles. Bur for the more eaſe protraction of thele triang!es, 
f iwill let downe one propoſition more concerning chorar, 


5 Haning the ſemidiameter of a circleyo find 
the chords of enery 41 ke. 


Astheline of 30 gr. 
to the-fine ot halfe the arke propoſed: 
So 1s the {emidiameter of the circle giuen, 
to the chord of the ſame arke. 
As it in protracing the tormer triangle ADB, it were1c- 


y 


: wired FO 6nd rhe lengch ot 2 chord Of 43 £Yr.,20 FH. agreemns : 


> the ſem'diametrer A EF, which 1s knowne to be 3 inches, 
{he halie of 43 gr. 20mm, 1s 21 2r.40 mm; wheretore I exrend 
1c compatles trom thc tine of 30 gr.torthe fitie of 21 gr.40 7. 


:1d I fnde the famine excenc to reach 1n the hae o; armbers. 


rom 3.000 parts to 2.215; wilcit ſheives, tlizt the femidie- 
eter being 3 inches, the chora of 43 gr.20 m. will be 2 2#- 
£2 and 215 parts of 1000, 
In like maner the cord of 58 gr.2growuing to inn fame fe. 
1:d1ameter, would be found to be-2 37Cf gs i114f gog parts, For 
ec halteof58 being 29; 1t T exrend the compaiics in the line 
\f Fnes from 30 gr.to 29 gr. the ſame Hhivant yl reach in the 
6 of PAHMHLENS ICOMN Z.000.VNO 2.059, 
7); jn crofle worke, it I exrend 515 compattes from rhe fre 


5 4 Sh 


30 87.20 3.000 1n the line of xamyey:, I thall nd whe fine 


j pa - 3. a> Fa + »*, v A £2 
erent rOrceaAci fr5N! 21 0Y.40 P3J,:. > 2.215 parts, 2nd TiN) a 


7,00 2.909 Parts, and from 7 gr.20 #.T0 765 parts; tor iy 


ord of 1497.49 mm. tor the third angle ABD, 
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IC 1% wſe of the lint of verſed Sines: 
QHAP. Xx. 
The ſe of the line of verſed ſes. 


Hg line of ver/ed [nes 1$no neceſſary line, For 2!) mat. 
cles, both right hacd and ſphericall, may be rc{olued by 
*{1C dirae forrher Iincs of nambers, [ines and tangents; Yer h 
:houghr Yo. 2 ro Du. iT ON the Stafte for the INOTre calle THE 
Ang of an a1 ioic hauing three ſ1des,or a {ide hauing 7 three an- 
1cs of a (phericall rriang le g1uen 
Suppoſe: the three des ro be,one of chem 1710 gr.the the: 
25 gr. andihe third 3 gr.30 m5. and let it be required to hnd 
*j1C angle, Vo -hole b: ic iSTITO 
I firſt adderhem togerher, FM halte che famine ar\;- 
tract the baſe,noting + 'C differs nce atter this mancer, 


The bate 110 gr. 028. 
Tne OINC {ide 78 'S 
The other ficie 38 30 
The fumine of all three 226 439 
The halte funinc [15-27 
The difference I 


This done,] come ro the Statte, and exrend the compatle; 
01m the five of go gr.t0 the fine of 78 gr. which 1s one of the 
tides; and applying this extent from the line of the other {ide 
35 77.30 97. [ find it to reach to a tourth {1ne,abour 37 gr,30 
”, From thi: fourth fine of 37 gr.30m.I extend the compat 
[c$153;n,to the fine of the Naltc jJumme 113 87.15 34, (whicl; 
Is all one v1 ih rhe fine ns gr. 459.) and t I8 econd exten: 
witre "A rom thefine of the crficrence 3.97.15 w.to che fin. 


yp 42 545 Oncr agaivit this fine you ſhal find 146 grain che 
c of verſed finer; nd ſuch 1s the angle required, 


; 
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what 


THE SECOND BOOKS, y 


of the uſe of the former lines of proport7, « 
more particularly exemplified zi 


LS 
E77 ſenerall kinds. = | 


LL 
S' | 
&-1 
128: 
bf 


{e former booke containing hie gene- Al 
rall vſe of each line of proportion,may be '* | 
(1Hoent for all thoſe which know the | © 
ulc of Three, and the doctrine of triangles, 

But for others, | ſuppoſe it would be more difh- 
-ujrto find cirher the declnation of the Sunne, 
:t his amplirude, or the like, by thac which hath 
cen {aid 1n the vſe of the line of fines, valetile 
[hey may haue the particular proportions, by 
hich ſuch propolicions are to bewrought, And 
cheretore for their takes I haue adioyned chis fe- | 
- ond booke, containing fenerall proportions tor 
propolitions oF ordinary vie, and let them down | 
1 fuch order,thart the Reader conliderim: 7 which - 
1s the farft of the three numvers Tiven,may ealily | ia Þil Þ 
poly them to the Sefor, and alſo reſolne them | { it 0% 
Dy Arithmeriique, D: gin 107 with choie vhick.: Far I 
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require help onely of the line of numbers, = oi ff 
8 | 
— 
Fe oe of the line of Numbers {17 broade | is 1 
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THe ordinary meature for bredch and tengrt: Sag IE Sf (; 
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| £2482 inches, and cucry inch wro nalues & quar | NN. 
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The w/e of theline of Numbers. 

ters, wich being parts of ſeueral denominations,doth breed 
Wh £1 -:ouble both 12 arichmerique and the vie of inſftry= 
> # 8 $ | 

WA r the auozdInNg whereot , where I may prevaiſe I give 
{þ+ dey that ſuch as are deliphred in meaſure would 
vicſcucrall limes, fir a lne of inch meaſvre, wherein euery 
mech may be duided 1nro te cr 109 parts; fecondly a line 
of focte meafure, wherein eucry toote May be din:ded inte 
20D or 1029 parts, both which lincs may ve fet on che {| 4100 
fide of a wo joote rulcrafter chis or the ike maner, 
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Then :f tacy be ro ge the OTE of any ſuperficies of 
f0l:d in im Res, they may meaſure the [ides of it by rhe line of 
inches and Parts of inches; bur 1t they be to giue the rene 
ti! toete, it would be more eaſe for them t LO 3123 caſU1 e thoſe 
tides By the toote line and his parts. 

For example, Jet the lengrh of a plane he 3© :1nches, and 
the i breadth 22 Mo: ab  ofan inch; this length mulrti- 
pl; lied into the bred h. would gue the content ro be 648 
inches: but 1t ] were iq End the content of hofamephine? In 
feet, ] wonld meaſure the fides of it ay the foore line and his 


parts; {o the bs ol x ould Hart to.be 2 fecte-©, and the 
'* 
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"rc 18 x foote 2, andihelengrh miijtiplied by the bredth, 

Cl bg c on chet ? OUIC laſt Ggures, f for the foure Egures of the 

| Bare Its gine the content to be 4. F060, hich is 4 foote 

ag ; o20 parts,0f a tot being divided 1nto 10000 patts, 
21.6 2.55 
y 1 <0.0 1.85 
Y 040,00 20000 
4 250 
Ys : <.5 000 | | 
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78 broad meaſure, rr | 
The like reaſon holdeth for yards and eſnes, and all other 4/3 


meaſures diuided into 10,100,0r 1000 parts. 

T his being preſuppoled, the worke will be more eaſe {+ | 
both by arichmer1que and the line of »##wbers,as may appeare S af 
by theſe propoſitions. RP 


I Haging the bredth and length of any oblong ſuper. 
ficies ginen in inch-meaſare, to finds 
the content in inches. 


As 1 inch vnto the bredth in inches: . 
So the length in inches vnto the content in inches. 


Suppoſe in the plane AD,the bredth A C to be go inches, 
and the length X B co be 183 inches; extend the compaſles 
from t vnto-30, the ſame extent will reach from 183 wynts 
5490; or cxtend them from x vnto 183, the ſame extent will 
reach from 3o vnto 5490. So both wayes the cantent requ1- 


red 1s found to be 5490 inches. 
AS1 vnto 30: {o are 183 vnto 5490. 


2 Hauing the length and bredth of any oblong ſupet- 
ficies ginen in inches,go finds the com- 
tent in fecte, 


As 144 inches vnto the bredth in inches: 

So thelength in inches ynto the content 1n feete. 
And thus in the former plane A D,working as before,thic 48 
content will be found to be 3$.125, which 1s 38 foote and , Mts 
ot a footec. ol”. th 


As 144 vnto 30: ſoare 183 vnto 38.125: 
E 3 Ha 
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"Wh 4 The ſe of the line of Numvers 

SF » Hauing thelength and breath of any oblong ſuper- 
. files giutnin foote meaſure, to finde 

TE: the content in feels. 


Ac x foote vato the bredch in foore meaſure: 
IS, So the length in teere vnto rhe contettr 1n teete. 
Andthus mn the former plane AD, the bredth will be 2 
'OOte £O PA ad the lengeh r5 toot 25 parts;then working 
5 betorc,che conrent will be found to be 38.125, | 
A.1vnrto 2.50: 1-1 arc 15.25 vnto 38.125. 


- & Hairiny tr: bredth of any ovlons ſuper fictes Penh 
| : 4 _ 224; b2i,and the (T4 'h 133 foote meaſures! 
Fe find the content in feets 


A<12 inchesco the bred:th in 1nches: 

So the lenprthin feet to the content in fe 

SO TNe ICNgrnInTreerttod the CONtenTt in Deer, 
Soalfo 1m the fornter plane, the content will be found to 
: 4 
IC JO12ZF. 


AsS12 vato 39: toarc If.25vnio38.125. 


5 Hauing the breath of azz oblong ſuperficies pints 
184 1neas, to find the length of a foot [1s 
perfictall im 18h meaſure. 


b : 2k.Sc y x T4 1431 oo 
Astiic bredchi in NCHS, VNITO TG at NCC: 
. r DLL 4NEF IR Ne: y So 
So 7 tootvnto the lenvti nunch moature 
v 2 : | >17 | 1 = —_ | RS HE Yep 6 
»C te bredeh) being ZO MICH: HC AICHNITH O03 4300 \Vit ly 
& ; * 2 
CT OOSD Er ax tac Ca anertc 
LEFUIEFG-T) 430 _ HICIICS JO Darts, 
Ar V1? . {c arc Lyntos tc 
S245 ntO L144: Oatre « VCO 4.Cco, 


ny, 


Y Haug tpe breathand length of an oblong ſuperticico 
4:28 2:8en in feet,to find the lenzth of 4 foot 
TID | TEK ſuper fictall i fook meiſure. 
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Be BELLE I IEEE. 
9. 5: ELS-4A{1C DIiICCTL JI! LOITIE !TICLLUre TC b foOt:; 
LE 166k ERR CES RA Rn bay tO PO Es ls 
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in broad mee{ure. 1h 
So the bredti being 2 foot $5o parts, the length of a foo- 
w:ilibefound tobe 46 parts, the length of 2 feete 80 parts, 
:nd the length of 3 teet 1100t 20 parts, QC. 
As 250ynto 2: {0 are 1 vnto 0.40, 


- Hauing the lenath and breath of an oblong ſuper ices. 
to find the ſide of a [quare equall tothe oblovg. 


Dimide thc ſpice betweene the lengch and the bredth 1;- 
:0 2770 equall parts, and the foot of the compailes will ftay at 
the {ide of the {quare. | 

So the length being 183 inches,and che bredth 30 mches, 
:he {ide of the ſquare will be found ro be almoſt 74 inclies 
ind 10parts of 100. | | 

Or the bredth being 2 toor and 5o parts,the length 15 foo: 
23d 25 parts, the ide of the ſquare wil be found to be abou! 
$ tcer and 17 parts, 

As 3®@ VIItO 74.10: {0 are 74.10 VIItoO 193.02 7; 
And as 2.59 vnto 6.174: 10 are 6,174 vito 15.247. 


5 Haming the aiameter of acircle, is find the ſide 
of a [quare equall tothat circle, 


As r000G to the diaincter: 
$0 8862 vnto the lide of rhe {quaz e. 
So the diameter of a circle being 15 inches,the {ide of rhe 
144uare will be found abour 13 inches and 29 parts, 
| * As 1coco vnto $862: ſoare 15 vnto 13:29, 


g Hauing the circum ference of a circle to find the (id? 
of a ſquare equall tothe ſame circle, 


As 100co to the circumference: 
So 2821 ro the fide of the ſquare, 
So the circumference of a circle being 47 16ches 15 put: 
the lide of the ſquare will be abour 13 inches 29 parts, 
As Io000 ynto 2821: 10 ac 47.13 Vito 12.29. 
C3 ro [1s 
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16 Hatins the diameter of a circle, to find 
the Arcurference. 
1z Haning the circumference of a circle, 
ro fond the diameter, 


As 1000 to the diameter: 
So 31432 to the circumference. 
So the diameter being 15 inches, the circumference will 
be found abour 47 inches 13 parts: or the cireumference be- 
ing 47.13, the diameter will be 15, 


CHAP. II. 


The coſe of the line of Numbers in the meaſure 
of land by perches and acres. 


* Haming the bredth and length of an oblong ſuper ficie, 
giucn in perches, to find the content in perches, 


As 1 perch tothe bredch 1n perches: 
So the length in perches to the conrent 1n perches. 


So 1n the former plane A D, if the bredch A C be 30 PCr 
ches. and the lengch AZ 183 perches, the content will be 
found to be 5490 perches. 


2 Haus the length and bredth of an oblong ſuper ficies 
g1nen ir perches, to fiad the content tn acres. 


As 160 to the bredth in perches: 
So the Jength in perches to the content in acres. 
50 in the forincr plane A D, the content will be found 
©0 be 54 acres,and 31 centeſms or parts of an 100, 
AS 160 vnto 30: {0 are 282 vnto 34.31% 


3 Having 
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in land meiſure. 37 


; Hauing the length and bredeh of an oblong ſuperficie 
| £iuentn chaines,to find the content in acres. 


[r being troubleſome to diuide the content in perche-+ 
by 160, we may meaſure the length and bredth by chaines, 
each chaine being 4 perches in length, and diuided into 100 
links, then will the worke be more calle 1n arithmerique. 
[For 
| As 10 to the content in chaines: 

So the length in chaines co the content in acres. 


And thus in the former plane AD,the bredth 4 C will be 
7chaines 50 links, andthe length A B gg chaines 75 links; 
then working as before, the conrent will be found as before, 


74 acres 31 parts. 


4, Wauing the perpendicular and baſe of a triangle ginen 
in perches, to find the content in dcyes. 


[f the perpendicular go for the bredth , and the baſe for 
the length, the triangle will be the halfe of the oblong. As 
the eriangle CE D 1s che halfe of the oblong AD, whoſe 
content was found in the former Prop, Or without hal. 


tng, 
As 320to the perpendicular: 


So the baſe to the content 1n acres. 
| So in the triangle CE D,the perpendicular being 30,and 
tic baſe 183, the concent will be found to be about 17 acre: 
and 15 parts. 


© Hauing the perpendicular and baſe of a triangle giuch 
14 chat nes, to find the cont en 1 ACTES, 


As20 to the perpendicular: 
So the bale co the content in acres, 


Andio in the triangle GED, the perpendicular Z F bc- 


e 2 ing 


Fe Tre w/e of the line of Numbers 
* ; 7: 5, and the bate CD 45.75, the content will be fon; 
#7 0cr010 70 be about 17 acres 15 parts, 
& FHmng the content of a ſuper fictes after one kind 
e ef perch, to find the content of the ſame ſuper- 
ficres accoraing to another kind of perch. 
ad 20th 5th of the ſecond percl: 
11C length of the firlt perch: 
ache CONTENT 1 Acres to a fourth: number: 
: 21d thar fourth to the content 11 acres required, 
»)Þ-Poſe the plane A D meaſured with a chaine ot 66 tee: 
1 4.08 »j 11itha perch of 16 feere andan halfe, contained 34 2cre 


x pairs; and it were demanded hovy 1nany acres 17 Wou! 


ONLta1C " it were mealured with a chaine of 18 foot to thy 
perch. : theile kind of propolitions are wr ought by the back 
;& rnle vf three, atter a duplicated p _ \Wherefor 
' extend the compadTes from 16.5 vnto 18.0, ard the ſan! 
©XTCTCIHN © dOt [1 reach bt ack) ard, &6r(t trom 5 3+. 31 fO2T. 45) an Ft 
hen trom 31.45 tO 28.94, which thew es the CONtEnt rot 
28 acres $4 parts 


- Hauing the pet of a plane with the content 18 acres, 
to Bo. d the ſcale by which it was plotted, 


Suppoſe the plane AD contained 34 acres 31 —__ te 
it ] ſhould meafture it with a ſcale of1o inthe inch , 
ienorh AB would be 38 chames and about 1 2 centeſmes,2 and 
chehredthl4C'6 hhaines oh 25 cente{mes; and the conten 
1 01 be tonnd by the tld Prop.of this Chapter, to be ; 


out 23 acres 2 parts, whereas it ſhould be 34 acres 31 part 


/ 3 BY IV therefore I dinide the diſtance berweene 23,$2,and 14 
3755 pon tho 116 of x#mbers 15:70 two cquall parts; then te: 
+ fg ring one tote of rhe compaties ypon T0, my ſuppolcd {cate 


iftnd the [= er oO cexrend cio i2, which is the (cate require 
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in {quared [»lids, 39 : + 
CHAP. 111. F) 
The ofe of the > [me of Numbers in ſolid meaſure, i þ.1 

of 
ſuch as ſtone, timber, and the like. 
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; Haning the /1ae of, a ſquare equal to the baſe of any 


re ſol:d ginen in inch meaſure, to find the lew?th 

1 of a foot ſolid in inch meaſure. : 
F116 bf - | L 
«T7 | 1c [1de of a tquare equall ro the baſe of a folid, may be Y 


tound by diu1ding the ſpace betweene the Jengrh anc 
redch into two equall parts, as in the 7 Prop.of bt oad mea 
arc, Then 

As chelide of che ſquare in mches ro 41, 57: 
Se1s I foor to a fourth number; 

Þnd thar fourth to the length - inchc-. 


Bin rhefolid AH, the fideot rag (G31 e eqiia 170 ti. ly / 
EC being abour 25 inches 45 parts, the lenoth ot a toot 7:8 
JC found ab 0! It Z che 3 07 jp? aKELSS and Fe 2 or 4; 4 

ol i005 fold 5 1nches 335 paits. 'N 

li \> 25.45 VIO 41.57 :10 2.00 VAtO 1.95, 1 

nd ind to arex.63:Varo 3.57, 1 

; Flaming the ſide of a [qu 47Cequn: {1 to the ba e of any, ſc it 

2 lid ginen in /oot meaſureto find the length | 

4 | of afoot ſolid in foo! MEeajHIC, 'F 

ic As the (ide of the ſquare in feet vnto 1: Lk 

c So1s 1 vntoa fourth number; LR 


- wy 


And thar fourch to the length in foot mealuic. 
ol - © in che folid LH, the fide of the ſquare equali ro the 


n | : 3 | in 4 
: LT 4. sf 


"Wh 40 1he wſe of the line of Numbers 
| bate FC, being about 2 foote 120 parts,the length of a foo; 
fold will be found about 222 parts of a tootr. | 


As 2.120 vnto 1.000: ſo 1,000 vnto 0.471: 
and {oarc 471 vnAto 222, 


3 Hanipe the bredth and depth of « ſquared ſolid giuey 
in foot meaſure, to find the length of 4 
foot ſolid in foot meaſure. 


As 1 vitothe bredth in foor meaſure: 
So the depth in teer toa fourth number; 
WH winch 15 the content of the baſe in foot meaſure. Then 


he As this fourth number vnto 1: 
So 1 yato the length in foot meaſure. 


So in the fohd A H,the bredch being 2 foot 5o parts, the 
depth 1 foot $0 parts, the content of the baſe E C will bp 
tound 4 foot 50 parts,and the length of one toot ſolid about 
222 parts, the length of two toot ſolid abour 444 parts 
of T0000, 

As 1.060 vnto 2.50: ſo are 1,80 vnto 4.50. 
AS4.50Vnto 1,00:10 1,000 ynto 0.222. 


4 Hagins the bredth and depth of a ſquared ſolid gi- 
ep in inches,to find the length of a foot 
ſolid un inch meaſare, 


As 3 hath to the bredch in inches: © 

So the depth in inches to a fourch number; 

tc histhe content of the baſe in inches. Then 
F AstliiS fourth number ynto x 728: 

FERTE 50 1 yntothe length of a foot in inch mcaſure. 


= ee ir nn CC TOO 
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7n [quared ſcolids. Ar TE 
ot As yvnto21.6:{o 30 vnto 645: ah ) 
| As 648 vnto 1729: ſo I vnto 2.667. 


DrasTr2t das dts i in 1nchcs: 
30 the de;  Nicnes toa fourth tiumbe; ., 


Ac<rthist wah number © 144: 
Sor vnto the length of a toor fojrd 13 31CH Hiicatiure 


So in the tolid AlH,the bredil; bemg 39 mnehes the de +! 
23-1 :nches 6 parts, the fourth number \W "I be t: MO mo 30 51 
iad the depth of a tovr fold 2 inches 67 pats 


As1:viito 21.6:{0 govnto 54. 
AS54vnto144:10Tvnto 2.657. 


5 Haninz the ſide of a ſquare equal/ tothe ba{e of any (olts. 
aud the length thercof giuen in inch a ſure, 
t9 find the conteit theresf in feet. 


As 421.57 tothe ſide of the } quare i114 HCNeS: 
tothe le) ngeh m inches to a tourth number: 
andhia : fourti to the content 11 foot tieaturs 


2g in the ſolid 4H. thelengrh eA B being 16 3 menos, 
andthe f[ideof the ſquare eqniali rea baſe EC x al 25 311 
j10% 45 Parts 5 the tourth nuinber wilt be found 2 COU! 112. 
11d the whole folid content 2bour 68 feet 62 -__ | 
AS 41.57 vnto 25.45: ſo 383 vato i112 
and ſoare 112 vnto 63.62. 


NOUS: Ag) <, os 
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> Hawing the ſide of a ſquare equai ts the baſe of any ſolid, 
ad the length thereef GInen 1:3 ſoot meaſure, 


19 find the content thereof in fect, 
(| | 
1 Ax; x tothefide of the ſquare in toot mealirre. | 
wy. vo the length in fect ro 2 fourth number; 
+39 thartourth to the content in {oor meature, 
PE Fe 


4h 7've wſe of the line of Nambers 
So in che former ſolid A H, the lide of the ſquare equal] 

cothe baſe LE, being abour 2 foot 12 parts, and the lengrh 

AB is toor 25 parts, the conent will be found to be about 

£-& toor G2 Parts. 

ASIvntio 2.12: fo 5.25 vnto 32.35: 
and fo are 32.35 vito 68.62. 


'» Hawing the [ide of a ſquare equall to the baſe of any ſolid 
tun in inch meaſure, c> the length of the ſolid giuer 
ip /oot meaſure, to find the content thereof 
in feete. 


As12 to the ſide of the ſquare given in inches: 
So the lengrh in teet to a fourth number; 
and that fourth to the content in foot meaſure. 


So in the former ſolid eA IZ, the fideof the equal! {quare 


Seing 25 inches 4g parts, the content will be found ro be a- 
bour GY tect 62 Parts. 


As 12 VntO 25.45: 10 15.25 vnto 32.35: 
and {0 are 32.35 vnto 68.61. 


3 Hauing the length, bredth and depth of a ſquares 
ſolid ginen 18 taches,to find the cContenc 
2n inches. 


Ac 7 vnto the breadth in inchcs.:; 
Sore depth in inches vato the hate in niches, This, 
Ax xy vnro the bale: 


So the lengih in inches vnco the jold content in inches. 


Sointheſ{ouq {H, whole bredth 4 C 1s Zo inches, the 
ieprth AZ 21 inches and 6 parts of 10, and length AB 18;, 


he content of rhe baſe FC wil be found 648 inches, and the 
«+Hole fold content about 128500 inches. 


ASLVALO 27.6: {O are Jo Vato 648: 
As1 varo G48; 10 are 183 to 18584. 
oh, 21 ge 


in [quared ſolids, 43 


9g Hauing the lengthbredth and depth of 4 ſquared [olsd 


giuen in inches, to find the content in feet. 


A$1 co the bredth in inches; 
. $o the depth mn inches to the hate 11 / inches, 


As 1728 to thar baſe: 


Sothelength in inches to the content in feet. 


Soin the ſold 4 H,the content will be found to he abor: 
58 fect 62 parts. 


As 1 vnto 21.6: jo 30 ynro 645: 
As 1928 vnto 648: lo 883 ro 68,42, 
Or as 12 ro the þredtn in inches: 
So rhedepth in mchcs co a fourth number. 
AS 144 to that fourth number: 
So the length in inches tothe content 111 feet. 


And ſo allo in the ſame ſolid AH, the content w:! 
found to be about 68 teer 62 parts. 
AS12 vnrto 21.6: ſo 30 vnto $4: 
As144 vnto 54: fo 183 vnto 68.63, 


Fre 


be 


whe Hawing the le ngth,by edth and depth of A fe quayed 
ſolid ginen 1m foot meaſure, to finde 


the content in feet. 


As 1 vnto the bredrh in foor meature: 
So the depri in feet to the baſe 1n teer 


As 1 vnrto that baſe: 
So thelength 1n teet to the content 1m teer. 


And thus in the former folid A H, the bredth A Crib. 

2 foot 50 parts,thedepth AE 1 toor 80 parts, and the lenge: 
AB 1g toot 25 parts; ther working as b-tore,the content ot 
the baſe A F will be ff und 4 feet 5or-r:s, and re whole {c- 
';d content about 68 foor 62 parcs, which of all others may 
| 7.3 CT 


7 "gl In The ve of the line of Numbers 
E008 Leary ea'1iy be tried by arithmetique, 
I Saf £54 1.00 2.50: lo 1.80 \ CIItO 4.50, 
142 At 1 vt 4.50: 10 I5.25 vato 63,625. 


OY in inches ,4n4 the neck in foor meaſure, 
to find the contens thereof in feet. 


Ax wnto the bredelt in 1ches: 

So rho depth 1 mn inches vntoa {Oourrh number; 
which 1% th 1C CONTEnNt Of 'che baſic It INCHCS, 

; 


4 47} A144 hah vito rut touarth number: 


F . 


} 
| EE? : ys : 
$f 71C {CaFt Cl 113 LCCrtOoctiC CONT I! Fee. 


? Q too Ad 
OI 4LDOut 68 ;CCt G2 & Ae 


A$1vnto 21.6:10$0vnto 648, 
AS 144 Vito 15,25: 10648 vnto 68.62, 
Or 2144 vnte the bredth zn inches: 
So the mw” Is 54: 8 Y1tO 2 Fourth numbe;: 
which 35 :þe content of the baſe 1; iece, 


% : FSA r. v LY -þ. 3 ec» Ys 373- 173 
AS 1 hathrvnto chat fourta numb: 
IC he | wa O74 T tout \ h C tit Cant 
ku \J SY L | 34389! 188! ITY Ot COJNTEE & Þ Ws  d-O<S 


7% 
% 2 + v1 % - _ % fe . » # 
4 F EI mpo Þ Do 18 I8 v1 SZ Wo 4s 
e uw 
'3 4% 4 } 
þ > > "HER. y” x 4 qt: 154,» + 
" Fi Lc ]-2>: 0-43 SESWEIGIO} CC) Tr 13k 25 


"4 % 4 i * A % 8 3. %* a .- a Ts FF rnts. 2 m_ 2 uu Pn 
$13 E1\C Q0pon IMHYCACS VIIDO- TOUGH DMINDSE? 


And {0.1111 eta FOLD \olia A HH, te & CONFTCTINE V7 21; he 


ana ale £1 f1 A Shntoemnn ant h, 
S414 LE 5 Ek £ kh 4 I. % - a WW COBFTEEF LE A&A 24 _ *%* 


Heme the breath and depth of a ſquared ſolid ginen 


f; ONS 


icr6 mentioned). 
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4 H Hind the cine mference of a cylinder CInen 7H TCH», 
> £nd ine length of a foot ſolid minch meſure 


As the EURrer ENCCININCNESTO T47JHE 
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Sorci fottonreh number; 
and that urths' 29 cac length in inches. 


Sothe circumferen n2 47 inches 13 parts, the (250th, 
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Uta foot folid will be rag wr 2900UT 9 incacs 3p LLCE, 
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The vſe of theline of Numbers 


As47.13 vnto 147.36: {0 1,00 to 3.13: 
andio are 3-13 vnto 9.78, 


; Hawing the circumference of a cylinder g'uen in foo: 
»eaſure,to findthe TH of a foot ſolid 
in foot meaſure, 


A: the circumference in teete tO 3.545: 
So151 tO a fourth number; 
27d that fourth rothe [envrii in foor meaſure, 


50 the circumference being 3 foor 927 parts, the lengci; 
*++atoutſolid will be found to be about 81x parts. 
As 3.927 vnto 3.545: {o 1.009 ynto 0.90 3; 
and ſo are 903 vnro81;, 


£6 Hauing the ſide of a ſquare equall to the b: ſe of a cy. 
linaer, to find the length of afoot {olid, 


The fide of aſquare equall to the circle, may be found | Dy 
1e eighth Prop.of broad meaſure , and then this Prop. may 


be wrought by the hirit and iecond Prop.of folid meaſure, 


17 Hauts £ the diamtter of a cylinder and the length 
einen in inches.to fd the -outims in be. 


AS1.,12* vnto the diameter in 1nches: 
Sortic Qwgthin inches toa fourth number; 
ad thi fourth number to the conrent in hes: 


50 the diamerer being i5 nic\;cs.and thelength 105, the 
gontent of ce cylinder will be :cund to be about 18566 111 
<HiCs, 
AS 3.144 vnto 15: {06 arc 165 VDto 1395.87: 
and {0 arc 139587 Vo i8555.34» 
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70 the merſure of cylinders. 47 


1d Hauing the diameter and length of a crlinder is foot 
meaſure, to findthe content in feet. 


A3 1.128 to the diameter in feet: 
So the length in feet to a fourch number; 
and that fourth to the content in feer. 


So the diamerer being 1 foote 25 parts, andthe length 8 
toor and 75 parts, the concent of the cylinder will be tound 
| :bout 10 toot 74 parts, 
As1,128 vnto 1.25: {08.75 vato 9.6: 
and fo are 9.69 vnto 10.737. 


19 Hauing tre diameter of a cylinder,and the lensth 
giuen in inches, to find the content in feet, 


As 46.90 to the diameter in inches: 
_ Sorthe length in 1ncies to a fourth number; 
and that fourth to rhe contenr in feer, 


Sothe diameter being 15 inches,and the lengrh x05, the 
| -on ent will be tound about 10 foot 74 parts. 
As 46.506 vnto 15: fo 105 vnto 33.53: 
2nd fo arc 33.58 vnto 10.737. 


22 Haning the diameter of a cylinder ginen in mche: 
and the length in ject to find the content in fees. 


A$13.54 tothe diameter 1m inches: 
So the length in feer to atourth number, 
and thac fourth to the conteur in teete, 


So the diameter being 15 inches, ana rhe length $ ſour? 
| > parts,che content will be found about x10 foot 74 parts, 
AS 13.54 VntO 15:108 75vato 9,60; 

and {o are 9.69 vato 10.74. 


The wſe of the line of Numbers 


6:4 21 Hauing the circumference 4nd the lergth of 4 plinaes 


F- tiuen intuhes,to. fnd the cont: - 113 [UO)CS, 
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A«3.545 tote circumference 1m incies: 
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andthar fonrtn to fie content tninches. 
Fo tlie epniuierence being 47215 13 parts, and tl, 
inet 105 Lich! $10 COntent VIXoOC Found be ut 18560 
$-: 
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A F-40413. 031 GH 11g I S555, 
: auto ihe C + 95, Peagy azd length of 4 cyliyde: 


gen in inches to find the content in fect. 
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Ieng cit 105 yict CS, tC CONTENE \\ ru tound about Ic foor; 


| A>147.35vut0 47-13: fotos vnro 33.50: 
11d40 arc 33.58 VItO 10,74, 


55 FI e041 7 the circumference and letteth of 4 cyliidex 
CUE mM foot meaſure.io t:a1the coment in feet. 


a 2.445t0 the cironmnference mm feet: 


[ + 2 fx n yy 
7 Be DSi So :helepgrh tn feet to a arch numbers 
"I Rab - = 
199 2nd that tourth to rhe content 11 feet, 
\ OR = © tho C7011! erence being \ foote C 027 partsS, anc * 
LTH ths Roſs =p paict,the content wil be tound to be 10 +. 
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i; TY 2.5 45 190 3,927: ſo 8.75 vnto g.fg: 
=O : of; 10 ar. 9.09 ViitO IO0.,74. 


ir gauging of we([eis, 3” gg 


24 Hautzg the circumference of a cylinder fiuten in inches kf -"} 
and the len2th in foot meaſure, to find the F 
content in feets. 


A8$42.54t0 the crreumterence 11 mclies: 
Sorhe lenvrth in feer to a fourch numbes ; AF! 
and that fourth to rhe content in feet, Wat 
So the circumterence being 47 inches 13 parts, and rh» 
!engch 8 toot 75 parts, the content will be found as betore, 
70 t00T 74 Parts, '# 
A$S42.54 vnto 47.13: ſo 8.75 vnto 9.609. _ 'W+ 1 

and {0 are 9.69 vnto 10.74; 
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CHAP. IHHIE 
The wſe of the line of Numbers in gat 7e- : 
_ mg of veſſels, : 


"He vetlels which are here meaſured, arc ſuppoſed to he 
4 cyliaders, or reduced vnto cylinders, by caking the mea: 
berweene the diameter at the head and the diameter ar che 


bonguc, atter the yſuall maner, 


s Haning the diameter and the lenath of « ve(/*7 
with the content thereaf, to find 
the gauge piint, 


Extend the compatles in the line ot numbers tO halte the 
diftance berweene the content and the length of the vellell, 
the ſame extent will reach froin the diameter ro the gauge 
points | 

I purth1s propoſition firſt, becaule thele kind of meatures 
arcnot alike in all places, Here at London it 1s jaid Llat J 
vinevetlell being 66 inches in length,and 38 inches the q13- 
nerer,would containe 324 gallons: which if it be true, we 
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— The lc af the lins of Numbers in gauging, 


a, "LL EAGESTSR hc fpace barweenc } 324 and 66 1nto two equal] 


ET wars wi athc date 1 £4 about 145, and the ſane cx- 
7 © © Wi IR it CactIer from 324 to 146, wil reaci {rom the dia- 
2 $133 4TOTAIAS the garoe point ior a gallon Ot \vIne Or 
pt le ater i on den incuture. The like realon holdeth for the 
yu Ke mcaturesm of 01161 places. 
2 Hautno the meane diameter and the length of a veſſeh, 
to ftzd the COBRTED fo 
f 5 2M $ *. 
Ex-en: the Teitrom tine GGC Tape rothe mcane 
Hy | WICH 4. -xcont being coubled, (hail oc the ai- 
. ' | Fonce tron: 31K 18 [Ot ro the content. 
: SC) FC HICANRO - Yd er 0 2 a W1ne C1 fTe]l beng "I'® inche 5, 
Wee {cnoth 25 inch D [| betound to b 
EEO LL 2 ON 2H ! 1 ES ) CINC COIICCNE VV OQUINGTODE 24 
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lions atrer | o Ti- 111C2ture, For exrend ihe compatles tro oo! 
$7.25 4200 zo,the ſame exrent wil reach from 25 vnto 29.15, 
EET IN 1 T5 VINO 34. 

5 I99 aneriFrhe meane d1amercy were IS iches, and 
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eh e& "S001 & 2 PIC CONFAQIIT V\ ould be found to be a>our ZzZ © 
We SW. LS 33 FI 


#allonsFor [3c fare cxrent \ "y Es > hack C& $10; ilT7.15 
«5 : 
VAtO THO, Den reach COM 23 £ +33 and C111 po 1,49 \ \ 11TO 
2 
& thar uf tie ncanc diameter {hall be 17 - 'Mmches and 15 
-entelmes or parts FM ihe number og ncncs1n thele 2NOth. 
Che vellcll, vall gine the number of gallons contained in 
, . *1 I : $+ & WE Ea 
Fe tainge vellicl] 1if the ain le E612 
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C Ls, mnetcr fall Ty more or Ic 
ro re. the COLEent 11 galtons \V11H-be-a ccorcingly ore 0: 


Fee 1c MHC \cngtl In 1nchec 


[1.1489 the drameter ara content,to find the length. 


4 D EX '. : : LH ; EP: q* - < gs 

2 SXC11K]-Tite-CDINDA aire from the Q1ameter rote TaQUEE 
72, OTREY Hl: : 1 

5:2 08-1 AQUI, UC {anc © \ being double a hall TiUc the diſtance 
EV LV. BY as = 

ESRI OM the Content fo tie cngth ot the vellell. 


(7 $0 te gauge port if21 di ng as before, it the diameter fhai 
bs 2e 23 uiehgand che « CONtent 224 gailons "711e meaſure, th- 
BF % I; ten ; "$64 
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The fe of theſe lines in Aftronomic. — [4 
icnoch of the velTels will be found about 66 inche«. 


4 Haning the /ength of 4 weſſell and the conten;. 
to find the diameter. 

Extend the ITY ro halte the diſtance Herryeenc cli 
icength and the content, the {anc extent ſhall reach trom che 
gauge point ro the di key 
"$6 the length being 66 inches, and the content 3 254 #1 
YOns WIC nieOo fg; Es che 34 auge point ſtanding 75 betore, tt, 
diameter of then eflell will be tound to be Ef Es 38 inche 


CHAP. _V: 


( ontaining (uch Aſtronomicall propofition 
as are of ordinary coſe in the pras. 


Friſe of Nanization, 


1 Tofind the aititude of the Sunne by the ſhagony 
of a gnomon ſet perpendicular 
© the hertzon. 


As the parts ot the ſhadovy 

are to the parts of the SHY 
So the tangent of 45 g? 

to the tangent of che altirude. 

Extend the compatles in the line of =umbers,from the Parts 
of the ſhadow to the parts of the gnome; the ſame exrent wil 
awe the di{kance from the tangent ot 45 gr. tothe tans; 

of the Sunnes altitude. 
So the gnomon being 36, and the thadorw 27, the altirude 


ml be tound to be 36 gr.z 2,9. Or the guomon being 27, aid 


'he ſhadow 36,the altirude will be found rO be 53 or. oy ” Or 
:he ſhadow being 20,and the gnomon 9, the a alticud de will bc 


'ound to be 25 gr. 14 mas in the eighth Prop, ot the vic 0! 


-hie rangent line. 
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The ſe of th: lines of ſinss 1nd tangents 


# 


'rawing the diſtance of the Sunne, from the next equi- 
noctiall pornt, to find hg declination, 


As the Racius 1s 1 Proporuon 
trothchucof che Sunnes greateſt dechnation: 
So the (inc of the $115 diſtance from rhe next equi- 
noctall pomt, 
1 the lincofthe dechination required, 

Excend the compatles 1n the line of /res, trom 90 gy. to 
23 87.30 m. tlic tame cxtent will ge the diftance from the 
>unns place vnto his dechination. 

SotaeSunnebems ether in 29er.of 5, or 1 er.of =, or 
5 87.08 lor 29 g7.0t NM, that 1s 5g gr.diſtant trom the next e- 
quinoctiall poinr,the dechnarion will be tound abour 20 gr. 

[tr cre Sunne be {0 neare the equinoctull point that his 
Aechnanon fall ro be vnder x pr. 1c may be found by the line 
of nurzvers. As vt the Sunne were in 2g7.5 m.0f Y, thar 15, 
125 ,\r0Mm the equinodgiall point, the former extent of rhe 
compatles trom the ſine of go gr. to che line of 23 g7. 39 me 
will reach in the lne of wambers trom 125 vato 50, which 
inewcs the declination to be about 5o m. 


2 Hawn the [atiteae of the place, and the declination 
af the Sun, to findtre time of the Suxs 
ifs and ſetting. 


A te corangent of the latitude 
©ihe tangent Cf tne Suns declination; 
Jo 3<theRadius 
tothe wieot tie aicenfionall difterence betiveenc rl; 
noueovtoand the tine of the Fans ing or {etting. 
Exterid the compaſtes from the tangeir of the comple. 
ment of the Jatitude, to che tangent of the declination : the 
*ame extent wil reach troimn the ſinc of 90 gr.to the ne of the 
Cent: 0:3a!l difference, | 
Cr extend the compatles tron; the coran gent of the latitude 


T7 


ws at 


in Aftronomie. _ = --: i: 

-c:the fine NE gr, theſame extent will reach from the can- © ) 
Rettk of rhe d-chaaion tothe fine of Fs afcentiona!l aitfe- 
-UCCo [B41 

So the latitude being 51 gr.30mNorchward, and rhe de- "| 
125100 20gr. the differenc- of aſcenſion wil be found to be 

17 gr.14 7m, which reſolned inco houres and nunuces, cork 
| C1UCT houre and aiino {t 4.9 m. for the difference berweene 
.c Sunnes riting or ſetting, and the houre : of 6, according 


to I erne of he VCarc, 


+ Hautng the latitude of the place,and the diſtance of the 
Sun from the next equinodtiall point, to find :8 (he. 
WP 
hs amplituae, | 


As rNe coline of the latitude 

to the {ine of the Suns greate!: decimation? 
Sothe line of the place of the Sun, 

:o the line of the aniplicude, 


-o the latitude being 51 gr.zo mw. and the place of the JU 7; 
+ 7 gr.0f He that 1s 59 gy. d: anc trom the nexc corn 
010%, the ainplitude wil be tovnd abour 33 gr,20 m,1'01 

11d t12C compatles 1 the line of res: trom 38 97.30 m, Ny 
| me of the complement ot the lacicude,v nro23 or .30 ms. th: 
nie of re Suns greateft declination ; rhe fa ex:ent wall 

-4Ch from 59 27.VAtO 33 £7.20 . Or extend tiien; from JL 
5 9.VNtO 59 gr. the fame extent will reach tro. 23 p73 


2 & 
3m ViIito 332 Fr .2C 13,45 bctore. 


3 Hauing the latitude of the place,and the aecli3.xics 
of the Sun, ts find his amplitude. 


As the cohine of the latrtuds 

5 to the Radius: tb (N 

$o the line of the declination, - "1 
ro the ſince of the amplitude, 

=xtend the compalles fron the coline of the latitude 


? tn 
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* _ THe v(e of the lines of fines andtangents 
FF. ire of Jogr. the fame extent will reach trom the ſite 


» UNS del: 1natio i} fO Sl C {11c OL "rhe amplicude. 


; Or extend them tre on the coline of the latitude ro the Gn 
FRY rhcdechnaton, the lame extent will reach trom che line 
-»f 90 Cr.tO tlie line Got ihe unplicude, 

So the latitude being 51 pr, 30m. and rhe decimation 25 


! 


7 theamplituide will ve tonund tobe 33 gr 20 m. 


Heuins the lathude of the place, ana the At timation 
of 1112 Sun, to find tne tine when the Sur 
cometh ts be due Eaſt or Weſt. 


Arnctangent of the latitude, 
» the tangent of tae declination. 
© {31G IK pacus 
+» the coline of the houre from che merid 
the coline of the houre from the meridian. 


i 
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<ena tine compaties from the tangent of the jaritude 
thetangcir of the declination ; the ſamie extent wiil react; 
Tom the 11110: Ot Go gr. tO IC Che of the complemenc of r 
F. ITC. | | : | 
Or extend them from the rangent of the latitude to the. 
pn ot 90 gr; the {aine exrent will reach from the tangent of 
he dechnation to rhe fine of the complement of che houre, 
So che latitude being 51 27.30 #. andthe deciination 25 
27. theSunne will be 73 gr. Tow: that is 4hourcs and 53 2. 


che meridian,chen he ; A650 to be im the Faſt or Welt, 


Hawing the latitade of the place, andthe declination of 
he Sun, to frad what alittude the Stn: ſhall haxge. 
when he cometh to be due Eaſt or well, 


{TBD ” A<thefine of the latitude 
£4 1<to the line of the dechnation: 
L340 Sg go the Jadius 
HEELS . " y x 
\, 2 UE tothe inc of the ajritude. 
| TH Y -Stend the compaties m the line of {nes from the latitucr 
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in Aſtronamic. | 23 £+-y 
1 = ws 
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-the fine of the declination, the fame extent wil rezct 
{7112 THE {BE of 99 gr, to the mc of rhe altieng; b 
Or extend them trom t! C fanc 0f.the larit to the fine | 
} the ge- ] 


of CO gr. tle |: 
$5, E 
co the {tac of hes I:1tunge: 


\2T1ON 
s < 2 } 
x4 5 he han [TUE DCIS S1 £74530 #}, <+F3 ” che dechnat On 3.C 
_ CLIC altitude v ' be ; Bs 2bourt. 25 2 g Y.5S 122. 


83 Hawiag the hates de of the pluce,and the diclinatic 
of the Suato find w has altitude the Sun ſhall 


haut at the houre of (ix. 


As the Radius 15 In PESEnIDE 
tothe line of che fine vfEtlic 

Sotheline of the lavien ac 

LO the {inc of t 1-4 a!tirude, 


@ dCecunation: : 


NXEEnNG LTNCs COIN pat. SN rhe! [nc of nes, from « 4 7; to thc 
| e {ajNC CNTNT Wi FCAci iroOm th Ls |3c1t tac [ 


01m: WON; 0 C1 


c atriinge. 
: "SS a > j.* 4 Y . 4 * {+ vi £ 4 
(Zr £XI eng ens 11 tr O11 QC 0 448860, th; [2titude 4 THEE ALTER 
W's 8-7 te *%: <Ti4s } 
UT Tas Won from the C! veolinvarit I2N.fO The 2; HUGE 
L * ay. 
: | D177 2 rs 


"Y ! - - | ,% Fi » +. 3 A 
$0 the latitude being 51 £7. 30 mm ANG T2 GLCIaticnr 
' © SUNNC 20 gy, the altitude of the Sun will be {0414 wo bt 


I5 pr, 30m, 


Hanins the latitude of the PLace arg (ne ace/inatiors 


of whe Sun,t3 find what azimuth tis Sus 


ſhall hane at the boure of (ix. 


Ac the coline of the latirude 


T5 ro the Radius; | 
So the cotangent of the Suns decks 


ro rhe rangent of the azimuth from the Nort!: pacs 


id tiiC 12.Cridlan. I 
OO 


NatiOofl, 


Yadq Her -- 
< gnrmeyy. .- 


_—_————— tht edt. | 
a PIP—_ p >.* x r O MN 3 
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: 55 : 1 he we of the tines of [ints ana tangents 


'1C airhide being Fl Bgr.3 20, and the declination 20 fy, 

4 inwth will be found to be 77 gr.14 m, For cxtend che 

-mnpaties inthe line of /mes, from 38 gr.30 m. to gogr. thy 

"une extent will reach from he tangent of 70 g7. to the tay, 
gent of 77 gr.14 #7 


10 iuins the latitude of the plac + and the declination 
of the Sun,and the al!tude of the Sun, 
to find the azimuth, 


-4i;f} conſider che declination of the Sunn, wherker 1t he 
19+ the North or the South, to haue you his diana 
rom your pole : then adde tis diltance,rhc complement 0! 
altirude, Ld :he complement of your lacirude, all rhe 
oihby, 1nd from halte the tumme jubrract rhe diff 21;c0 
iom the pole, andnore the difference, 


As che Rachus 1x 11 DIYOPOTTION 
tothe coline of the airirude; 
AC) thh  coſinc O27 hang iatitude 


LO.4Z Fourth I 


\«< chi tourth tne 

5tc the fine © rhe halte tnmne:; 
Sothe fine of the difference, 

to aſcucnth ing, 


Fhen find a meane proporttonall betweene this ſetienth 
1ncandrthe R Wins this mcane ſhall be the fine of the com 
lemeat of Thalte the azunuth from the Noxth part of the we 


: . % 


Suppoie the dechnation of the Sun being knowne by 1:4 
:1nc of tie yeare ro be2o or.Southward, the altitude ab out 
"i or: ron _ by ob {eruation 12 pr, and the latirizct 
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Having theſe meanes to find the Sunnes aztmuti:,we may 


Compare Ir with the magneticall azimuth ,. and io finde the 
variation of the needle, 


. bo F 
er 


For let the cizxcle A 1B, drawne on the Center Z, Dea 
olane ,parallell ro the horizon; 4 A the point whereon the Sur 
"Car eth from vs, 27 the North point of rhe magnericall nee- 

ic, andtiac angle AZ Mthen nagnorticall azimmeh, IF we 
| cnd the I Ts azumuth as before,to be 72 gr. 52 m.irom the 
North to the Weſtward, we may allow {- many dc Trecs fron: 1:3 
1 vnto N, and fo we have the rue Norch point from the a: 
| nerigtan, and conſequently the Eaft,Sour ;av cl W The point: 

trac horizon; and the diftance berweene 2 2nd Ad ſhall be 


a flie 


£4  Thewſeofthelines of ſines and 


the variation of theneedle, So that if the magneticall azj- 
much A Z M1 ſhall be 84 gr.7 m.and the Suns azimuth A ZN 
72 or.52m. then nuit NZ M che difference betweene the 
two mertdians,gie the variation to beI1 gr.I5 m.as Mr. Bog. 
rough hercrotore found it by his obſeruations at Limehonſe jr; 
T the yeare 1580. Butit the magnericall azimnth A ZM ſhall 
PE: 66 be 99 gr.7 m. and the Suns azimuth AZN 72 £r.52m, then 
F; ſlall the variation NZ IT He only 6G pr.15 wm. a5] have ſomes. 
times found it of late, Herevpon I enquired atrcr the place 
[4 where MF. Porre::gh objerucd, and 1wvenc to Limebonſe tyith 
Fc: | tome oft iy friends, and rooke with vs a quadrant of 2 foore 
femManorer, andiwo needles, the oneaboue 6 inches, and 
the otherio inches long, where I made the {emidiameter of 
my horizonrall plane AZ 12 inches: and toward night the 
:3 Of Iunc 122, I made obſeruarion in ſeuerall parts of the 
ground, and round as tolloweth, | 


Alt, ALAM AZ NT ariat' 
Gr. M. Gr. M. Gr. M\Gr Af, 
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29 1002 [42.75 526 10 
iq Q 8 | 1 | 
18 550 5074 445 & 


17 348 074 65 54 
17 1079 15:73 205 55 
16 18:78 12,72 325. "Y 
127 1972 105 4% 
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Farpents in Nazization. 6 
CHAP. VI. 


Ss 0 : END Bl 

( ontaininz ſuch nauticall queſtions as are i 
ordinary ve | TE 

of ordmary vſe, concerning longitude, A | 


latitude,Rumb,and diſtance. Wi: fl) 


jb 


| dotit mia : : 
: To keep an account of the ſhips way. | j 'þ g 
Fold bi Þ ' 
"J*He way that the ſhip maketh, may be 4 5 _| 7 
knowne to an old fſea-man by experience, BH Wat ; 
by others it may be found for ſomie ſmall por- Wi b h ' 
gre 
| , OWN e ſhips ſide. [i | _—_ 
The time in which it maketh this way, may be |! : 
79 Y DE [alien þ | : 
meaſured by a watch,or by a glafſe,Then as long b i o If 
as the wind continueth at.the ſame ſtay, ir fol- = INST] | | 
{oweth by proportion, il [ | | 
Asthe time gmen 15 co an hourc: i | 
So the way made, to an houres way, | | | 
Suppoſe the time to be 15 ſeconds, which Wl i | 
make a quarter of a minute, and the way of the | TR 
ſhip 88 feet: then becauſe there are 3609 ſeconds | Wh "| 
in an houre, I may extendche compatles in che | | h F \ 
line of numbers,from 15 vnto 3600,and the {ame | | , 
extent will reach from 88 vato 21120. | [ 
OrlI may extend t2cm from 15 vnto 88, and ' | wm | 
this extent will reach from 36co vnto 21120; | |} |} || 
which ſhewes that an houres way came to 21120 | {| '! |! 
becte. | in | 
But this were an ynnecetlary bulinetTe,ro hear- | alt 
ken after feet or fadoms. It fu{ficeth our fea-men | {4 | | 
to find the way of their ſhip mm leagues or miles. x lj Hl ' i 
And they ſay that there are 5 {eer in a pace, 1000 Sas 5! * i 
paces in a mile, and Go miles 1n a degree, and | 3; 488 
therefore 300000 feete in a degree, Yet compa- | "= f C 
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68 The ſe of the lints of fines and tangents 


ring ſeuerall obferuations, and their mezſures wich our feete 
vMuall abour London, I hd that hy may allow 352000 teete 
<0 a degree; and chen if I exicnd the compalles in the line of 
or: from 352000 vnto 21 120,1] ſhall ind theiſame excent 
ro reach trom 20 Icavucs the meaſure of one deprez,to 1,2, 
and from 60 mile«t9 2.6;which {Lewes the houres way to be 
2 lcagueand 2 tenths ofa league, or 3 miles and 6 tenths of a 
nuc, 
Butto anod hott fraktions 2nd other tedions reductions. 
i ſuppoſe it wor?! Ge jauore eatie to keep this account of the 
ſhips wiy (18 aff © of, Piter-nc 2 ot latitude, and che diffe- 
*G parts of degrees, allow- 
119 ICO PALTY 42 \ 1 e $7 mY, $0211 We Hay therefore call 
Ly che name of cent-{mes, Nothor viould this be hard to con- 
ecine Porn 100 tuch: arcs 49 maxe a drgree, then ſhall 59 
p21 382 CQU, 11 LO ZYI:11NUtCs, 15S ZO NINuces are equal] cO.-10 
{4:7 126 3.And 5 4 :$ihall be {A all to 3 mMInutes,as 5 minuces 
arr equation! leavue, And fo rh fame cxcent as betore, will 
a1 rom 109 pres vnto 63 wich ſhewes thar the houres 
{require 15 C cot, i i drasr09 do mz Kea Cegreezand 5 do 
wt e an ordinary (C798, 


"4 IJ % + + ! 0 . ; 
ECHICE ©) ON V1NNee) Cy. GUTT: 
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bs 


£ 7 ELIET 1 chr alto b '©1 57 $i {O; EC--4T ONIC ODCratio! -$'O F VPON theſe 
RT QIUIEN 44 fer leo 45 lenachs, dior as many 
4 of t ECH-43-Y Ou may CU]IL er ently betweene two marKes O1L 
hefiuips fide, and nots thy I<conds of me in wich the ſhip 
oc WY Wd, lelenarÞs: fot Ay ICNDBOI it ined by the rime, {hail 
LUITES te cept, wht il 71EC $Th ot walls a xz? an 1Ooure, 

Supp-lc tlic 44198 eavcene therwo markes to be G9 
Iengtii> ich ar? CdS tectand 8 inc xn and let the time be 
$516 Are TK the cOinnatt 5 IYLOM TI2tO I,n the line or 
Yn 308; l0the{wmectient wall reacn trom 60 vnro 5.Or CX= 
en 1drhe Mm trom 22 Go.bd, and the jame extent will reach 

1 VACOS,: 4 T':tis:the WCS th IJatC th :1ethips way 1s according to 
+2 Th all Hed 

F fn1s nay hetound \ etrnore cally, if rhe | wp line ſhall be 
freed tothe rime, As 1t the time be 45 leone | # ie log line 


M2 Bale a KnOt at te £0 of euery 44 kecte; then doth che 


lug 


an Nautgation, &g "| " 
1p run ſo many cewt .inan houre, as there are knots vered 
out in the {prce of q {econ ds, It 30 ſeconds do {ceme to 5C : 
2 NLOTE CONUCHICNT tne, tile log Ine may hauc a knor at the ES. 
<nd of euery 29 tcet ms ; inches; and chen alſo the centeſmes 
11] be as many as the knors, Or 'f rhe knors be made ro any 
{z: number of feet, the time may be firred vnto the cy ance. 
A; if the knors be made at the end of eucry 24 feer,the glatle 
may be made 24 ſeconds and fomerwhat more then an halfe 
0! 2 ſecond; and fo thete knots will thew the cexr If there be 
ce knots vered ont inn a olaite,then $5 cent; if 6 knots, then the | 
:ipgoeth 6cent.im the ſpace of an houre; ; and ſo inthe reſt, 45-8, 
For vpon this fuppolit ;on,the proportion between the tune " 
:ndrne feet will be as 45 vnato 44. But according to tlie com- - 
mor ſuppoſition it ſhould ſeeme to be as 45 vnto 37 *, or in : 
eiFer rerincs a8 6 wnto , Thoſe which are vpon the place, 
ny make proofe of both, and follow that wi ich agrees bett x | 
1 heir CXPEFLCNCE, . | 


— +4 


> ky the latitude and difference of Level ae,to firs 
Le aiſt ihee upon a c:urſe of Eajl and IVeſt. 


"Extend Lo compalie >5 from the inc of GO Zr.vato the ing 
he complement o? the latrudesthe fame extent ſal react 
1, :he line of zumbcrs from the difference of longitude to 
te OHtaNCE, | 2 
0 He of ove degree In the <q 12:01, beiiis 10G 
: nitance belonging to one Georce of Jongrude 1 
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Q ' Foe meal e of a acegree be 60 miles, the « 

be round about 27 nulcs and It the meature he-: 20 - 29Ucs. : 3; 

be 1 almoſt 12 bangs 1d ;, It the mcaſure be 27, as ut OF 
'c Spaniſh cha: Tc, then OA 12s jetic then In [ao ucs lair | thy 

ba : vpon this par ralletl, will give an 2/T.1atton of one degree * 
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s Bythe latitnde ad diſtance wpor 4 courſe of Eaſt 
27 weſt, to find the aifference of longitude, 


Extend the compulles tromm the fine of the complement 
the lariindegto the fine of go gy; the ſame extent wil reac]; 
mithe line of »embers from rhe diſtance to the difference of 
{tongIude, 

So rhe diftance vpon a courſe of Eaſt or Welk, in the {at 
rude of 51 gr.zombeing 100 cent.che difference of longitude 
will betound 1.60, which make one degree and 60 centeſw:s 
Or 1 £r.39 m, -4 | 

Or1t it be 60 miles, the difference of longirude wil be 96, 
11h aliomake 2 27.36, as betore, 


'j 
4 1 it 


Lingents in Nauigation. = ” 


The longitade and latitude of two places being ginen, 
to find the Rumb leading 2 from the one 
to the other. 


4 


| Fxtend the compaſlles in the line of numbers from the difFe- 

| ;cnce of latitudes to the difference of lon girudes ; che fame 

-xront will glue the diſtance from the tangent of 45 prevneo 

- tangent of the Kumb,zccording the protection of tte 
common fea-charrt, 

50 the laeirude of the firſt place being Fo gr, the latitude 
rhe ſecond 52 gr.z099. and tie d; fFerence of longimac 6 > 
-7.the Rumb will be tound ro be about 67 gr.23 w. which i: 
n -are the inchaation of the faxth Rumb to the mer: d14n, Bur 
| <115 Rumb {o found, isalwayes greater then it ſhould be, and 

gil erefore to be kniced: - W hich may be done {ufticiently tor 


| {ic Sea-mands vie,atter this maner: 


| Excend the compatles either from the line of go gr. vnto 

'W 'c fine of the complemenrc of the middle latitude, che fame 

-\tent will reach tro the tangent of the Rumb be fore tound, 
\ che rangent of the Rumb limired, 


cont of the RumtH before foind ; the ſaine extent vill reac * 

{1 che line of the comply. -mene af the nidadle jaciiuge yn 

e rangent of the Rumb limired; 
$0 che middle latitude berween 50 gr.and 52 97. 3 mm. be- 
n9 5187.15. 4nd ihe Rumb before tound 67 87.22 wm. ths 
q Mumb limited will be found ro be abour eIOMEED ANIIICH 
F bir guc minutes more then the inclination of tac Ht; Rumnk 
:'0 the merichan. 

2 ThisRumb may be iounad by the hep Of tile erraiar 


F {7.7 YPON the Stafe., For if I rake the difcronce of littmudy 
M if of chem: ridias lime from Fo gr.v itO 5297.30 #2. ad ma 
© ice rin his cquinoctiall, or SL hop THUNMIRSY Of NE m7 ta tr 
| 42,1] ſhall find it chere ro be eq walrog 7r \\ kicreforc 1 werk 
"NF .. F; te differciice of latitude were 4 gr. and excend £10 cont 


"tec in che line of wrrhr;'s from 4 vitods;. fo fall 5 find 


_ "Or elie extend them from the line of 90 gr. vnto the tan- 
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— Thewſeof thelines of ſints andtangents 


{i ame extent to reach from the tangent of 4x gr, vnto the 
r2:gent of 56 gr. 2029, andthiszs the inclination of rhe 
R- 11:5 required. 


5 By the Runb and bath Lititndes, io find 
the arſcaiice Pon IHE Rams. 


Extend t om pales trom c| the fine of the com: pl: "1H2Nt of 
theRumbynothe line of 90 27. chefame exrent in the line 
of: wnnbers fol reach from the diferetice of latitude Vnto 
the diſtance ypon the Rumb, 

So the latitude of the ftritplace being 5ogr. the latitude 
otthefecond 52 er.30m.andche Rumb the bz fe m the me. 
»1itan. 1t 1 extend the compalles trom 3 3 g7.45 #3, Vnto the 
inc v0: 90g, I thall find the ſane extent mn the hne of 21m: 
hers roxreach tron £2 OYVFD CCHELTO 4 BY .FO COnte and iuch 1s the 
Fntance required, 


6 By the diftance and both latitudes to fin 
the Aumb. 


Fxrend the compalles in the linc of numbers from the of 
ba nceyato the * Forence of Jatitudes ; the ſame extent v.:i! 
each in che tine ot retro go gr. —— the coinplement ot 
Wn, 
Pp rh - one place being 1n the latitude of 50 pr. the otiic! 
thelatiiude of 52 gr. 30 7. and the diftance between thei: 
4 fY.50 COAT, 4 _ excbild TiC C FOEpPa [ics from 4.50 VntO 2.50 
1 thelineot ansers, T ih [1 fi 1d the {2111C CXrent tO reac! 
5% try fines Of Ps V11to ns complement of 56 5 or, "5 #, 
4nd {uch 35s the mclination of tic Rumb regu! reO, 


FT! a? ſe EEE » Hy 4 Bn '& * R 
7 By one taiitnde Rub nd aiſtance,ts find the 
a, ter T1744 of [ iiieudes. 
Extend the co mpoties m the |;nce © f ies from 90 fr. Vi. 
4.0 . 
the ecrplenient of tac Rumb; the fame cxtent inthe line 
PTL I, & 


ie 


g_ 


C&D 


in Nauigation. mn 
r:mmbers, will reach from the diſtance, vnto the difference of 


iaritudes. 

So the lefſer alritnde being 50gye and the diſtance 4 gr. Fo 
2ent,vpon the fifth Rumb from rite meridian: if I extend the 
-ompatles from the ſine of go gr.to 33 gr.4 nm. I ſhall finde 

:he fame extent tO reach trom 4.50 !n the line of #ranbers,v11- 
:0 2.50;and thercetore tio ſecond latitude ro be 52.897 30 ms 


8 Bythe Rumb and beth latitudes, to find the 
difference of longitude. 


Extend the compatles fromthe tangent of 45 gr. vnto the 
cangezt of the Rumb:; the fame cxtent will reach mm ti:e line 
of #umbers from the drome of latitudes vnro rhe diff. 
rence ot longirude, accor d1ng corthe projection of the co1: 

20N ſea-charr, 

So the fiiit latirude being 50gr.and the ſecond 52 gy. 30m. 


and the Rumb :thefitth hes the meridian : if | exrend the. 


compaties from the tangent of 45 £ gr.vnto 5G er. 15 mm, | {hall 

fnd the ſame cxtenr to ch tom 2.59 1n the a ine of n#em- 

bers co about 3.75, which inake 3 07.45 m.Buc this difference 

of longitude ſo tound,is always Iciler "FR it ſhould be, and 

rherefore to be enlarged, wi nich may be doge fufociently for 
the ſca-mens vie,after rchismaner: 

Extend the compalles from the linc ot chic C57 7. D1CINCTI! 
of the middle latirude,vnto the line of go gr. the fare exren” 
will reach in the line of a#mbers from che ditference tb lon- 
21tude betorc found , vnto the differences of longimde vm 
iarged, | 

SO the add latitude; IN tnis CNammp »o bor: 2248 TB I5 7. 
and the difference of longitude hetore found 3 v7. 75 ceiit, the 
difterence of longitude 1: larged wall be found about 5 £7. 


S 
99 cent, which are neare 6 g7, 


t11C meridian {re vpon t 136 Grate. = or It | 7 fas . e- 0 Proper bo 5 Kh 


. ,”> ? "4, e at v 

rence Of [atitude our of the meridian fi 16, ang miealt 

EP = | OR 
115 equiiiodtall, St ire by. > 1 $71; $139 On 2 cron 
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2 Thisdin CXCnce ot | long: triage 11 AY be found By neo! 


EI _—s. owing e—_— 
—_—  ——_— 
nn ens 


—_—— 
—_—— 


The it 7 of the lines of numbers, 


I (hall 6nd it ro be cquall to foure of thoſe degrees, Where- 

Rf fore having exrended the compatlles 25 betore from the tan- 
we ent of 45 gr.vnto the rangent Ot $6 gr. 15 mm, the ſame ex- 
Ln tentiillreachfrom 4 co 11 che line of nwwbers, varto 5.99: 

BY 2 = hich ſhewes the diference of longicude to be abou: 5 or. 
| it. _ 43cent. oz 3bour halte a minure ſhore of fix degrees, 
; : 

[7 g By the Kumb and b:th latitudes, to finde 1h2 diſtance 
belonging to the chart of Meicators projection, 


Fake the proper ditFerence of latitudes out of the meri- 
J.nlineofthecharc, and meaſure 1t 1n his equu-Ctiall, or 
ane of theparallels, and it wall chere g1ue the difference of 
iaricudes inlarged, Then extend the compatles from the fine 
vithe complement of the Rumb ynto che fine of go gr. the 
{ane extent will reach in the line of x#mbers, from the lati- 
:ude mlargcd,vnto the diftance required. Or extend them 
{rom the complement ofthe Rumb co che latirude inlarged, 
tHetame cexcent will reach from go gr.vato the diſtance, 

For example, let the place giuen be eM in the latitude of 
5Sogr. D in whe Iaritude of 52 97.301. eA 7 the difterence 
of latitudes, and the Rumb 11 A D the fifth from the merj- 
dian. Firit I rake out e LM the diftcrence of latitudes, nd 
meaſureirin A E one of the parallels of the equinoGtiall; I 
find it to be very neare 4 gr: this iSthe difference of latitudzs 
mlarged.Then it extend the compalles from che line of 33 
9r.,45 m. the complement of the fitth Rumb vato che linc 
ge gr. 1 thailhndrhe fame extentto reach in the line of s#m- 
ber: tr0111 4.00 vnto 7.20, And thisisthediftance belonging 
tothe clhurt, Wherefore I taxe our theſe 7 gr.20 cent. out of 
the {caic vt the paralleil AZ, and pricke 1: downe vpon the 
wumb trome<Cynco D, where it meeteth with the parallel] 
3 the iecond laticude, Laſtly, I meaſure it in the meridian 
WET a; 4me, ierring oue foote of the compatles as much below the 
j 8. i jciler latitude asche other 2boue the greater latitude , and 


o 


4): 


0; and it to be 4 gr.gocernt. which 1s the tame diſtance that I 
l;” E-4; found betore an the 5. Prop. 
© | 
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ſines and tangents in Nanigation. 75 be 


y 
10 By the way of the ſhip, and two angles of poſition, 

to find the diſtance betweene the ſhip | 3+ Þ4 

\ and the lend. Y 

The way of che _w may be knowne as mn the firſt Prop, Tyr 

The angles may be oblſeruecd either by the Srafte,or by a nec- a Ti 


dic ſet on the Staffe. For example,ſuppoſe that being at e, 
i had ſight of the land ar 8, the ſhip going Eaſt Northeaft 
trom A toward C, and the angle of the ſhips potition BAC 
being 43 gr.20 mm: and after that che ſhip had made 10 cevr. 
or 2 leagues of way trom 4 vnto D, I obſcrued againe, and ER0 2 

found s 28 ſecond angle of the ſhips poſition BDC to be 58 4 
gr. or the inward angle BD A ro be 122 gr, then may I finde 
cherthird angle A BD to be 14 07,40 m.cither by ſubtraQtion 


or þy complement vnto 1 30o gr. 


as 
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In this andthe lixe caſes, T have a right line triangle, in 
which there is ':-efide and three angles knowne, and it i+ 
required to hide th.2 orher two ſides and the Camor tor it, 1: 


1s; 
k-2 As 


74, The w/e of the lines of fines and tangents 


Ashe fine of the angle oppolite ro the knowne ide, 
is to that knowne f1de? 
So the line of the angle oppolite to the [ide required, 
1storhe ſide required. 


Wherefore I extend the compatles from 14 gr.40 m.in the 
3nes,tO 10 1 line of bers, ind-rlis. excene-doch react} 


rom 5$grit0 33 ; » and fuch 15 the diſtance berween 4 and 
B, andit reachech from 43 gr.20m.vnto 27 inthe line of 
bers: a and {uch 1s che diſtance from Dro B, 

Thcfe two difta :nces being Kknownc,l may {et out thejand 
Vpon the chart, For hauing ſer downe the way of the ſhip 
rom 4 to D by that which I ſhewed before in the vie ot the 
werrdlian lime, I may by the ſame reaſon ſet off the diſtance 
ABand Db, which 1nceeting in the pot B, (hall there re- 
{cemble ric land required. | 


51 By&w2wing tne d: ſtance between two places on the land) 
and how they beare oe from the other, and hanuing the 


anzies of poſition - thr « ſoip to fond the diſtance 
hetweene the (1p and re layd. 


if it may be conuen: Cty, ter the c angic of polttio! 1 be ob 


Prucd at Mich 9g |: 7 0 Vw i111 cometh! LO be r1ght Otcr ” Thy 


gant One Gt i; ace: AS it th AY aroreg Q DC Faſt and Veit, 
tecketo bring one of then South or Norch from you , and 
#he1n obic Ed poGrion:c 5. " yOu 13 ale 2 26 


inc LAangic, with one (ide and three ingles, whereby to he 
the wo her {1ccs. Fir{t you hanc - 'S angle ot potion at 


;hefſhip; cen a right anole at the place that 1s ouer againſt 


»” OU - 2nd 6 the tt HIrd anole at - che ot; er Place 1sthe cor: aplemenr 
<the angle of pt afition. Wherctore 


As the fine of the anole of pol! ITION, 


<ro the diſtance Ler:veenc the two places: 
ble coltne ot rhe.}: $ F iS1c ot polirion, 


5 -þ 


:>:he dance berrveenc the ſhip aud che nearer place, 
And 


17 Nautzallow, | 77 


Andſoisthe fine of go gr. 
co the dittance from the ſhip to the ſarther place, 


So the places being 15 gent. or three !-20u05 one from 
| : e other, and the angle of polition as er;che nezrer C::tuice 
x2] 11befound about 27 cent, and the tarcher diftance abour 
« | nent, | 
Or howſoeuer the angle of poſition were obſerncd, wtiig 
diftance berweene the ſhip and che land may be found geuc- 
r2)ly as in this example : 
A and D were two head lands knowne to be Faſt 
'Or orthealt, and 'Weſt Southweſt, 10 cer, or two leagues 
| 210 from the other; and that the (hk 1p being ar B,] obicrued 
| - angle of the ſhips polition DB A, and found i it to be 14 
*, 40 20. and thar D did beare 9 gr.30m7. and A 24 g#.10 2, 
F om11 the meridian BS, this exainple vw ud be lixe the for- 
For if the angle SBD be 9 2r.30 m. from the Souch tg 
': Weltward, then ſhall VDB be 9 Cr. 230 mtrom the Ne w_ 
"he Eaftward. Take cheſc 9 gr. 30 MAUI the angle ND 
mich 1 is 67 gr. 3099. becaulc the two headlui ds le E: A 
\orcheaſt, and there will remaine 58 gxy.ior the anz!c PDE, 
1; d the inward angle BDA ſhall >c 1 2 27 Taxe theſe yo 


oics AB )and | BD 4 out of 189 cr. and «| chro vo il remaine 
t, 


| i ORR rn | 
2 7 20 fortneth:! rQ an 71C e BAD vt aerc.orcherc ai arc 
: d ich Emmy fd the rw 

all ies and one tlae,by viich I may Fad we tyo orher 

1e$,25 1n the laſt Prop. 
Tneſe ng politzons thn <-xroughs by the Statte, are ſwat: 

! LE EE F==4 
Ns | SVs. 10! + OC rn IC AY [e: : 7 OY « [ Ci- tc .ha TS 
\} may zply che example ro many others, Thus that be: 
= 

[94 £7] x * '! < Ew a 7 SR 
S ity 211d as »2 HINT (OT \D3] He, Hi) bu: C221 LEECH iN ifs? 


which ic! owerh, 
SUPF pole foure Porrs, L, N,O, P; of vanch Z 1519 the Taz: 
le of 50 gr. N is North tro 1 z, 20 !oagucz of 1909 ces 
es; O Vet trom L1o00 cont, 21d P Wei: :rom i 
: 00 cert: {fo that ZL and 0 willbe int! ef: Tc lamude 
| 59 By" N and P borh in the latitude of 60 or. Then p- Mes 
4 Gepart from £z cheone to rouch at O, the ocli..r as | 

KN 2 "17% 
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7 The ſe of theſe lines in Nantgation. 
and hem both ro mee: at P, there to lade, and from thetic: 


may oc - if OPO {c @ 


-Þ; x Whats che longitude of the port at O? 
EW 48 z Whatisthe longitude of P? And why O and Þ Soul 
p not be inrhetane longitude? 
| » Whats the Ruunb from © vnto P? 
1 - \Whar 13 the diſtance from © vnto P? And why the 
vin ay ſhould be more from Z vnto P, going by O, then 
| b Ay > 
5s VWhatis the Rumb'trom P ynto L? 
6s What isthe diſtance ftromP vnto £? 
+ Whats che Rumb trom N varo O? 
S Whar is chediſtance from N vnto O? And why ir 
{ould not be the ike Rumb and diſtance from N varo0, 
Strom Punto L ? 


Theſe queſtions well conſidered, and etkcrreſolued by 
the Staffe, or pricked downe on the charr, and compared 


tighr:othe direqion of a courſe, and reduQtion of places to 


their due longitude, Which are gow touly diftorted in rhe 
@RuMon Sea-charts, 


An 


to xe:vine the neareſt way vnto Z, Here many queſtion; 


with che globe avd rhe common Sea-chart, will giue ſome 


\& 
*J 


An Appendix concerning 


NS The deſcription and ſe of an mſtrument, made 


| 


in forme of a Croſle-bow,for the more ea: 


fre finding of the latitude at Sea. 


He former Prop. ſuppoſe the latirnde to be knowne, 
| will here ſhew how it may be cafily obſerued. 

Vpon the center A,andicmidiameter A B,defſcribe an ars 
o!.circle FB N, Theltame ſcmidiameter will ſer of 60 gr. 
rom B ynto S for the South en2, and ocher 60 gr.trom Þ vn- 
:0 XX tor the North end of the Bow: ſo the whole Bow wall 
containe T20grithethird parcof a circle, Let it theretore be 
ciuided 3nto fo many degrees, and each degree ſubdiudea 
n:of1x parts,that cach part may be ten minutes: but ler the 
pumbers ct to 1t be 5. 10, 15. vnto 90 gr, and then againe 
519.15.vnto 25. that 55. may fall in the middle, as1n this ft- 
Lure, 


A \ 


gm, 4 
” 


\ te Bow bemg thus duwided and numbred, you may :c. 
cmonechs and dayes of cach monerh ypon tic backe,210 


{ + 3 $ -» 
EG 


85 The deſcription of the Bow. 
ſuch {:ry64 38 are fit for obſernation ypon the fide of the 
Bovy, 
_ vou deſire to make vic of it 1m North latitude, you may 
11mbþer 23 $7.39 0. from 90 towards the end of rhe Bowe 
j» WF; t N,ndch&e piacc thetenth day of Tune, And 23 gr. zo m, 
= LEE 4 from ade  roward $; and there ar 65 gr.z0m. place the tent], 
-S: 76 Gay 6: December, | Andto rhe rcit O: ME daye: Of che Y Cate,. 
ACCO) cung rote geciinaton ot the SuUnnE 4 at che tame dye: 


[1 Th fares may be placed in like maner according to the 
* 1 | Tee! 11 at10B 58 | 
£ Wi Arcturus art 21 £17. 10m. 
T:2e Buls cye Is 43 
The? io ns heart I3 45 
Tong Vulures hicart 7 58 
The {et Ie d0g G 9 from go toward the 
<I,thend of the Bowar N, Then for Southerne ſtarres,\ ov 
$14 nUMber _ 1eir aechination rom 90 toward the South 
end or the Bowat 8, As firtt the three ſtaryes 1n Ori975 ih 
SC, 
Tic tirft ar O £7. 37 #hs 
1heltecoud i 28 
The'ctiird 2 Il 
TheHycrakheat: 7 5 
Ther Irginsf {p; k © F Io 
Theogrcat dog bS is 
The Scorpions heart EE 
Fomahant bÞ 2 And fo the Soutji 


C1271 

ICS VI Ot think 
of tHit Both. 

{t you acre ro make vic of it in South latirude,you ma; 
rurneth ec Buy, and dmwide the backe fide of It, and numbcr 
it 373 1IKc mancr; and rhen pur on the MOoncti1s and day cs 0! 

2 yearc, placing che renth of December ar the South: cd, 
Ire the tedeh of Juhe toward the nnddle of the Bew, 
Y 1-1t of the dayes according to the Sunnes declinati. = 

ICFC. 


8 : W-.2 P-.> 3. an 
SA 23% $ 10 LILKL f 


le. the clouds , the crofiers, or what orher 


ff 


©] 
= 
Er to; ob{crnation, Thais ] =all the fore fide 


> 


The w/e 0 f the Bow. $ mo 
The chiefeft of the Nor:h. rne ſtarres may here be placed. 44 


£n like maner according to ceir declination, Anno 1925» 


The pole ſtarre at 87 gr. 20m. 
The firit guard 4c: 
The ſecond guard 73. 
The grear Bearcs backe 63z 45 


frit 58 Z 
In the greX #ſccond - $7 If 
Bearesraile } , 15.4 Fi. --=s 


i {:1de of Perſeus 43 3s | 
The goate 2 0" 
The Ss of the fan F * i % 
The hea ' of Meduſa 39 30 | 
The harp 38 30 

Caſtor 33 

Pollux 28 5Fz2 | 
The North crowne 28 O 4 
TheRams head 20 4 

Ar&urus 21 20 

The Buls eye 4 

The Lions heart 13... 


TheVultures heart 7 58 
Orions right thoulder 7 17 
Orions lett ſhoulder Fg 57 
And ſo any other {tarre,whoſe dechnarion 15 knowne Viito F 
you, which being done. The vie of this Bow may be 


« 1 Theday of the month being knowne, to finae 
the declination. of the Sunne. 
2 The declination betr,g giuen, t0 j:nde the 
aay of t 16 munch); 

Theſe two Prop.depend on the making of the Bow, It rhe 
day bc knownelouke 1t our 11 che backe of rhe Bow : 10 rhe 
decl-nation will appearc in che [1de, Or 1 the declination 
be knowne, rhe day of the monerh 1s ſer over agaimſt 5t, 


As ut the day of the moncth were the 84 0! 14)y : jvoke | on 
| SIM1S 


P "P.:- ec. nn 


22 The vie of the Bory 


this dav 1 iT3-T1 !1e Hacke of rhe Bow, 117 1y. JU ſhall f111 dit OU Cer $< 
paint 20 77. of Norch declination , I'the declnation g1uen 
Ic 20 3g © the Southivard vou ihal t5::d nc day to be either 
che eleventh FT Nouember,or the eleuenth ot January, 


3 To fiad the altitude of the Sunn: or ſlarres. 


ere _ fic 3 hane two mans ghghts, which may be 
"u 1(} Iv a 1C-3 ON £1 116 DICKE of the B v.The VPDer TRA IT12 
Le {et C {Cr tO 50 £7, OrT9 FO LT. Or tO SO Fr, aS YOU ha 1:1 and 
-> bo mot conucnient : theot As ſttoht may be [ct 01,0 any 
TER ers cence the middle and 7 Pig orher cnd of the Bow, 
Tien went the ONnec h and hold the CCNTCY of the ZOW tO YOUur 
eſo 14 you may fee the Sunne or ſtarre by the vpper ſight, 
1h the other hand moue the lower light vp or downe 


*. & WH 


JIG __ LPG DFO! aghs ONC Of rhe "i edges of it T0 be cuen 
thiheh OFLZON ( AS wv then you obſerue warh the Crotſe- 

qt watt I {() Ib e ac gre CS CONTI [111 ; Ct 4bc CW CETLLE that edge 211d the 
<ppe er 1} gon (}2 1 ft ey 74s > alcitnd 'C RITES: | 
Chu 17 cnc vpper lighe ſhal be at 80 z7.and:helower right 


3t 50 gr. L1C 2 t}r1icude required 15 30 gr. 


4 To find any North {atitude, by knowing ether the day 
of the mentth, or the vecitnation of the Sunn. 


Ax<oit as you are tO gba in; N Oren [arieude, place both 
che th on the forehde of the Bow, the wpper gh ro rhe 
decknamncy 7s LIC 4: ha Or ell E day OT "the mnogceh ac rhe 
North £1, 3nd the lower ftght coma ard " 1c Sour end. Then 


* 
- + - 
£ + * . 


_c 71C « 280% to The Mmeridiangtvrne Your tace to 
he Sourh,: w aunntth hs one and "FIR Center of the Bow 
2 Your CyC, i© yOu may ſec the Sunne by che vppcriight; 
= the other haid wouc che Jower light, views you haue 
broug |: one of "bl. deed o53r 20 be cuen Wit h the horizon: 
fo that edge ot the lower 29 hr ſhall ſhew rhe latitude of the 
Pee in the tore {1de of the [3 0W:; 

u5 being in Norch latitude v pon the nunth ot October: 


if 


#73 Jj 5" "So" #157 wor wr wsys 


”—- 
if I ſer the vpper ſighe cothus day, ar the fere fide and Nor-h 
end o. ihe Bow, I thall fndit to tall co the Sourhward ot go 
vpon Sopr.1ndtinritore at 10gr.ot Sorthdechnatien, Then 
che Sunne coming tothe meridian, I may let the center of 
the Bow co mine «yr, as if I went co find the altirude of the 
Sui.ne, hojding the North ond of the Bow vpward, with the 
vpper light berweene mine eye aud the Sunne,and mouing 
the lower liehr, vatill ic come tobe eucn with the horizon, 
It here che low.r light tha'l ſtay a 5o gr. I may well ſay, thar 
the latirude 1550 gr. For the meridian alcuude ot the Sunne 
1530 gr.by tic Jatt Pr9p, and the Sun hauing 10 gr, of South 
declination, the mcridian altitude of the equacor would be 
qo gr; and therefore the obfcruation was made 11 50 gy, of 
Nor: li lat. ude. 

By che lame reaſon, 1t che lower fide had ſtayed at 51 gr, 
20m. the latitude muſt haue been 51 gy. 30. and to in 


the reit, | 


5 To find any North latitude,by the meridian altitude 
of the flarres to the Southward, 


Ler thevpper light be ſer tothe itarre, which you intend 
to ob{crveghere placed m the tore hide ot the Bow. Then hold 
the North end of the Bow vpward, and turning your tace 
ro the South, obterue the meridian altirude as berore: to che 
jower {1ghe ſhall ſhew che laritude of the place 1n the tore t1de 


ot the Bow. 


Thus 1t in obſeruing the meridian alticuae of che prear 


Dog-ſtarre,the lower light ſhall ftay ar 5o gr. 1t would jh. ww 
the laritude to be 5ogr. torthis ftarre being h.re placed at 


73gr.48 m. 1f we take thence 50 gr. his meridian altitude 


woud be 23 gr. 48 m9 ItOUISIt WEAGEE IS p7.12m, tur he 
Souch declination of this ſtarre, 1t would ſhew rhe meridiat 
alticude ot the equator ro be 4c grand theretore the latuce 


to be 5O gr. | 
I 2 ao T9 
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6 To find any North latitude,by the meridian altitude 
of the ſtarre: tothe Northward. 


Let che vpper light be ſet to the ſtarre which you intend 
co obicrue, = placed on the backe fide of the Bow. Then 
hold the North end of the Buw vpward, and rurning your 
face to the North, o5icrue rhe alrirude of the tharre when he 
cometh to be im the meridian and vnder the pale: fo the 
lower ſight ſhall ſhew che altitude of the pole 1n the back fide 
of che Bow. 

Thus the tormer guard coming ro be in the meridian vn« 
der the pole, it you obſerue and find the lower light to ſtay 
at yogr. luch is the elcuation ot the pole,and the latitude of 
theplace to the Northward. For the diſtance berweene the 
wo fights will ſhew the altirude to be 35 gr.45 #2. & the ſtar 
1524 gr.15 2, diftant from the North pole . Theie rwo doe 
make vp 50gr.for the eleuation of che North -poeic,and there- 
fore ſuch is the North latirnde. | 


7 To find any South latitude,by knowing either the day 
of the moneth,oz the aeclination of the Sunne. 


When you are come into South Jaritude,rurne both your 
Gghrs to the backlide of the Bow: che vpper lighc to the de- 
chnacton of the Sun, or the day of the moneth at the Sourh 
end, and the lover fight roward the North cnd of the Bow, 
The: the Sunne conung to rhe mer:alan,curne your face to 
the North, and holding the South end ot the Bow ypward, 
obterue the meridian alcicude as betore : 1{o the Jower ſight 
ſhall hc che laritude of the place mn the backe fide of the 
Bow. 

Thus being in $ouch Jaritude, vpon the renth of May if 
you oblcruc and nude the lower light ro ttay at 3ogr. on the 


backeſideot rhe Buy, tuchis the latitude, For tie declina- 


. . 7 3 J ; ; I 

ION 1S 20 gr .Noriiwvard the altitude of the Sunne berweene 

the two liohts 40 gr. the ainurude of the eguaror Go pr, and 
{I1CTC- 


Fwy 


1m finding the latitaae. I5 
:erefore the latitude 30 gr. | 


3 To finaanys outh latituae, by the meridian altitudes 
of the ſtarres to the Northward, 


| Lerthe vpper light be ſet to the ſtarre which you intend 
;0 obſerue,here placed on the backe {ide ot che Bow. Then 
hold che South end of the Bow vpward , and turning your 
{ice tothe North, ohbſerne the meridian alricude as before : 
fo rhe lower light ſhall ſew the laticude of the place 1n the 
back ſide of the Bow. 

Thus being in South laticude,and the former guard com- 
111g to bein the meridian oucr the pole, It you obferue 
nd finde the lower fight to ſtay at 5 gr. ſuch is the latirude, 
For chis ftarre 1s 14gr.15 #s. from the North pole, the alti- 
de of rhe ſtarre berweene the two lights 9 gr.15 w. the 
\ortlt pole depretled 5 gr. and therefore the lacirude 5 gr.tc 
i; Sourhward. 


9 Toobſerue the altitude of the Sunne backward. 


Ger the VÞPer fight eirh er tO 60,01 70,0r 8© 9-, 2S you (1:1; 
:-d41r to be molt conuenienr, the lower i12 hc on any place 
:cryecne themiddle and the other end of the Bow, and 
hive an horizoncall fight to beſet to thecenter., Then nay 
you rarnc your backe to the Sunne,and the hack ofthe Boy 
card your felte, looring by rhe lower {10h through rhe 
horizontal ight,and wontng the lower {1ghrt vp & downe, 
vr il rhe vopor fight dos cate a fiadow vpon tic middle of 
{ þ & 
| -rwo lights on the Bow, fhali give ime altitude requi- 
red. 

Thus 1f rhe vpper ſight ſhall be at 80gyr. and the lower 
:hcargogr. the altitude required 1s 30 g7, aSMN1L39 FRuG 
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1 he je of the Bow. © 


io. To find any North Latitnde by a backe cb{erudtion, 
tnow1ng either the day of the moneth, or 
the declination of the Sunne. 


When you obſerue in North latiende, plice your thr 
fights on the torc {ide of the Bow : the vpper {tight to the d& 
clnation of the Sun, or che day of che mon«<th, ar che North 
end; the lower light roward the Sonch end ofthe Bow; and 
thoehorieental fon ro che center. Thin che Sunne con p 
CO t the moerdign,Qurne your tacero the North, & holding the 

Nor: ug eng of the Bow vpwara, th. Souch end downeward 
with tte back or 1c trowary your {v!te, ont ruc the ſhadow of 
hey BD per tight 35 11 the jormer Prop. " the lower fighr ſhal 


; JO 
fhewrie umude of the place in the torciti!e of che Bow T 

{lus being mm Noh atirude vpon the ninth of Otoſhn 
Ger, 1 you dbichle and 6nd the lower tight co (tay at po il: 
on tietore ac of the Bow, fuch 15 che Jatic cude, For the de; 
FAIT 15 10 Agonrhivard, anche alcxcude of the Sunn: 


[aL CONe INC TWwo |:ghts 30 gr. che altitnde of the equarooWe! 


11 Toe find ary South latitude by a back otſe; nation, |. 
knowine euher the day ef ihe moneth,or t 


{he L (ination of the Sunme. l 
\When you obfcrue in$ __ latirude, place your three: 
Gohrgon the backe tide of rhe Row 3: the vpper light co re 


Cectination ot the Sunne, or the cay Of che monech at che: 
South end; the lower f1ohr towar : the North end of ciie 
! 
; 


Bow,and the horizontall tizhr roche cm er, Then the Sunſ 
CONnin:0o te oh = meridian, (Urine y Q1V tice CO che Sourh, 41:d 
ho!din Q cl\ & Seurh end Of the P OW vpward , A rh the Hacks 
of It roward vour felte,obſerue the ftadow of the vpper i ſo 
x betorctorhe lower ligh tihal ſhe the latitude ot the place 
Th tC gow {1d © Of abre Rk 
Thus being mw the South latitude ypon thetenth of Mz; 
1 of 
il 


The wſe of the Row. $7 
y oY obſerue and find the lower ſight to {t 1y at JO py. On the i 
cof the Bow, tuch isch- alcirude. For the declination ' | 


= rogr;Nordward, the aitirude ot the Sunne betweene the 
otjghts 4O gr. the aſtitude of rhe CQUATOF GO Jr. and chere- 
re che latitude Jogr.as in the feucntii Prop, 


2 To find th- day o the monthby knowing the Lititnze 
of the place,and obſeruns the meridian als 
titude of the Sun. 


& ICE : your three =-4a according to your /ariru de: ;the ho- =” 


Uthe vpper Gehr amo: 'W the monechs. Then wen F 
Inne cometrh co che nor! di4n. o:fervethea {:1cude,looking 
the lower light chrough the I: »vYiZONUH, and Keeping the 
wer fohe hill at the latitude, vec mouwng the YPPer light 
al: give ſhadow vpon the EE 1c of the horizontal 11g ht; 
UC "ee {19hr ſhall ſhew the day of the moneth requi- 


T4125 in our Jaricude if you fer rhe lower fiont ro gl gr.30 

; - doblernin Gndethe 2litude of the Stunne boriveenc 

.:d the ypper fight tO be 28 87.39 2. y 5 NHPET gat 

[| * FPow! che rin th of O Joder TE feel; 04 - BY 

, Andity yer you GOUD! Wi: :t 0: ch: ke day, 

UNiay CXpect oe in meridian alc itge ; —_ on It YOU 

d tid ' vpper got VDO!N cc eenri: OO! Coven 'he cle 
3:1 of f Feblnlrce the quettion will bc {ooe relolued, 


_ 


'% find the declination of any wuikiowns ſfarte, and 
{o toplace it onth? Bow, 61 knows $8 lillitae 
of the place,an4 obſe: Hing the Meriden 
al:11ude of the Starre, 


4 


[Cs 
. . TO Ee 
you find a fearre in the Meridian that 15 ? for ob« 
(4 Wa! LOT, 'Ser tic CEIITCE ot THe Bovw LO YOUr CYC,. FO AF EI 
"FF. the litude,and mour rhe VPPcr tight Vi Or owl 
il: y08 {ee £26 horizon by the lower fight, and the ture 


by 


wy TIA OO um IAA va, 


ein —— 


ad The wſe of the Bow. 
by the ypper ſight, then will the vpper light (tay at the de.j; 


nation and place of the ſtarre, 

T aus being 1m 20 gr. of North laritude, it you obſerye 3: 
fird ihe meridian alticude of the neat of tne Crofter ty} 
£4e7.50m, Tie vpper ligh: willtayar 34gr 5o mw. and the 
may you ; Jace this fiarre. For by this oblcruatio i ic diltance 
thi tt.rre from the South pole ſhovid be 347. 50 mp. andt 
dechnaticn frum theequator 55 gr. 10 m. auclofur the re 

Thc ſtaires which | mini ne: bet: rc, do cumeto the ine 
eldiai in clits vrder, after thefift point of e-t7:es. 
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The pole & irce at oO 29 The lions hare 9 at 
Thecams head t 46 The great bearesbacke 16 49 
Thc head ot yieduſi z 44 ; Fiſtig yr. beares cauc I2 3n 
The td. of Pexieus pa c8 The Virgins pike I3 5 
The Buis eve. Gs TÞIy | Second in gi, bea eal'e 1 4 9 
The 2 OAte $ - 49 | TIkHurdin vr. beatcstatile 1 —_— 
Orions [ett ſhou:det $ 5 | arcturus 13 F 
che brit 5 it3 | Tune tormoſteu id 14 $2 
Qrions , the tecoDd F 17 | The North ciowoe T5 if 
gird'e o thethird, 5 22 | Th. li dmoltvuard 25 2: 
Orton r1vhit thouldet F 35 | Scorpio 5 att 16 7 
The great dog s 29 The hatpe 18 24 
Caſtor 7 10 Voulcurs hare Ig 3} 
'T helittle dog 7 36 Swans tails 30 29 
Polinux 7 3+ Fomahang 22 39 
The Hydra's hart 9 


The end ci the ſecond Booke, 


$ 
THE THIRD BOOKE. 
Of the oe of the lines of Numbers, Sines and 


Tangents for the drawing of Houre-lines 
01 all ſorts of Planes. ; 


Here are ten {euerall ſorts of Planes, which take 
their denomination fro thoſe great citcles to which: 
chey are parallels, and may ſufficiently for our vic 
be repreſented in this one fundamentall Diagram 
deſcribed beforc in the vſe of the Sefor, and be knownc 
by their horizontall and perpendicular lines, of ſack as 
Know the latitude of the place, and the circles of the 
ſphere. 

1 An horizontall plane parallell to che horizon, here re- 

-reſented by the ourward circle E SV, 
_ 2 A verticall plane paralle!l co che prime verticall circle 
which pallech through che zenich and the points of Eaſt and 
Weſt in the horizon, and 1isright co the horizon and the 
meridian; that is,maketh right angles with them borh, This 
is repreſented by E Z W. 

3 A polarplane parallell to the circle of the lioure of 6, 
which paſſeth through the pole and the points of Ealt and 
Weſt, being right to the EquinoGiall and the Mer:dian, 
but inclining to the horizon, with an angle equall to che la- 
citude, This 1s here repreſented by E P WW. 

4 An equinodtaall plane parallell ro the Equinocaall, 
which patſeth chrough the poinrs of Eaſt and Weſt, being 
cight to che Meridian, bur inclining to the Horizon, wicl: 
an angle equallro the complement of the latitude . This 1s 
here repreſented by E AW, 

5 Avertcall plane inclining to the horizon, parallell rc 
any great circle , which patſerh chrough che points of Exit 
ind Weſt, being right to che meridian, but inclinng co th. 
horizon, and yer not palling through che pole, nor paralle!! 
ITl =o; 


The diſtinition of Planes. 
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ww the equinoiall. This 1s here reprefented either by E 1, 
or E727, oriE LW, | 
& 4 menidian plane parallell -o the meridian,the circle 
of the noure of 122, which patſech chrough the zenith, the 
pole,and the pornts of South and North, being right to the 
HOMZON,angd ine prime verticall, This is here repreſented by 

SEL N, | 


FR: 0 5 A meridian plane inclining tothe hoxizon ,, parallell 
{7000 20 any great circie , which patſech through the points of 
L108 Sourh and North, being right co the prime vertical}, bur in- 
04. -: | ; ; wing ] Ns i 6 ewe 6.+ BET 

400 clnjng 


To find theiuclinatiou of a Plane, 91 


clining to the horizon, This is h-re repreſented by S G XI). 
$ A verricalldeclining plane,parallell co any greact circle, 
which patTeth chrough y zenith, being right tothe horizon, 
but inclining to the meridian. This is repreſented by BZD. 
g A polar declining plane,parallell ro any great circle, 
which patlerh chrough th. pole, being right to the equi- 


noQiall, bur inclining to the meridian. This 1s here repre- 


ſented by H P ©. 

to Adcclining inclining plancvarallell to any great cir- 
cle, which 15 right co none of the foriner circles, bur decli- 
ning from the prime vercicall, and inclining bo:h tothe ho- 
11zon and the merid:an,and all che houre circles, This may 
be here reprefenred either by BD), or BF D,orB KD, 
or any ſuch grea: circle, which pattech neither throuoh the 
South and Nor:h,nor Eaft and Welt pointes, nor through the 
zenich nor the poic. | 

Each of theſe planes (except the horizonrtall)hath two ta- 
ces whereon houre-lines may be drawne;z and fo there are 19 
planes in all. The meridian plane hath one face to che Eaſt, 
and anothcrto the Weſt: the orther verrticall planes haue one 
ro the South,and another to the North, and the reſt one to 
che zenith, and another to the nadir: but what 15 ſaid of the 
one,may be yrderitood of the other. 


To find the inclination of any Plane. 


For the diſtinguiſhing of theſe Planes we may finde whe- 
th rthey be horizoncall, or yercacall, or inclining co the ho- 
rizon, and how much chey inclne,euher by the vſuall incl: 


natoric quadrant, or by fhtting a thread and plummet varo: 


the Settor. | | 
For let the Sefor bc opencd to a right angle, the lines of 
Sines to an angle of 92 gr. the inward edges of ther Seffor ro 
99 27, andl]er athread and plu;nmer.be hanged vpon a line 
parallell rothe edges of one ot the legs, ſo that leg thall Dc 
verticall, and inc orner [cg parallel] ro che horizon, 
It che plane ſeeme to be vericall (hike the wail of an vp- 
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To fiad the declination of a Plane. 93 


Firft hold the vertic:]! l-g of the Seor v; 5112 hicgand turne 
ore horizon call le * ay Mu”, -vntillic lis cloſe 1 VIC lis plane, 
and the thread fall on hs old 1t line: ſo the line drawne by 

the edge Of f char horizontal 1: -o,ſhall be _ horizontall line, 

Sup>ole the plineto be B G E D, and that B D were thus 
found to be che horizonrall line voon the plans; then may 
you crotſe the horizoncall line ar righr anzles with 2 Pere 
pend:culir CF: that done, if you ſer one of the leas of the 
S-ttor vpon the perpendicularline C F, and make the other 
[co with a thread and plummet ro beco-ne vercicall,you ſhal 
by ne the angle berwcene the verricall line and the perpen=- 
dicular on the Plane,as before in the vſe of the Settor,pag. 50, 
and the complement of this angle is the inclination ot the 
planc to the horizon, 


To find the declination of a Plane. 


Thedeclination of a Plane is alwayes reckoned in the ho- 
-1zon berwcene the line of Eaſt and Weſt, and rhe horizon- 
:all line vpon the Plane. As in the fundamencall Diagram, 

the prime verticall line (which is che line of Eaft and Weſt) 
sE CW; ii the horizontall line of the planc propoled hal be 
BCD, the angle of declination 15 E CB, 

Bur becaule a Plane may decline divers wayes , that w 

ay the better diſtinguiſh them, we con{ider chree nes be- 


* »Ng1ng to euery Plane: the firit is che hor! 7.0! call hn the 
[:cond: The perpendicul, r ht 0% crofiins r: 1E HLOFIZ4 neal a* 
i! 1ght angles; the third tlie a S of the planz, cr: ofting botk; 
the horizoneatt tine, and his perpengicular,and rhe planc ir 


| ug 
tclre ar r1ghe angles. 


The perpen ticular line doth help ro find che inclnarto; 

i the plane as bctore 1 the horizontall to finde tiic declina- 
tion, the axis rogue denomination varo rhe plane, 

For example, in a verticall plane here repreſented by 

7 ZW, the horizontall line js E CW, che {ame with the J1t1: 
of Eaſt and W eſt, and therefore no declination;the j PCrp-: 


2:cular crofling it , CZ. the ſame with the vertical! ne, 


IN 2 Gra, 
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4 To fina the declination of a Plane. 


erawne from the center tothe zenith , right vnto the hort- 
zon, and therefore no inclination. The axis of the plane 1s 
SCN, the lame with tae meridian line, drawne trom the 
Dy S outh ro che North , and accordingly giues rhe denomina- 
"2 8-4; t:on to the plane. For che _ hauing two faces, and the 
gp axis two poles, Sand N; the pole S falling directly into the 
Ss Sourh , doth cautc char face-co which ir is next to be called 
the Sourh face z and the other pole at V, pointing into the 
bi North, doth giue che denomination to che ocher tace , and 
Fs make tt to be calied che North face of this plane. 

In like maner 1m the declining inchning plane here re- 
prelented by B FD, the hozrzoncall line is 8B CD, which 
croileth che prime verticali ime E C W, and therefore it 1s 
called a dechning plane, according to tne angl: of declina- 
tion ECRor# CD. The perpendicular co cinIS horizon- 
tall line 15 C F,w'ter-the point F EO nth: plane 2Z A 
perpendicular to rhe e plane propofed, detweenc the zenich 
and che North part of cnc horizon, A. cher-fore it 1s call. d 
a planemclining ro the Norchward , according to the arke 
F ©, orthe an le FC 9. The axis of the plane 15 here re- 
preſented by Fe line C7 K,where the pole K 15 go gr.diſtane 

trom che plane, and ſo isas much abouc the horizon ar H, 
andthe other pole as much below the hor:zon at Q, as the 
pl ane at F is diftant from che zenich : and this pole K here 

:4111ng berweene the meridian and the prime verticall circle 
nto the Speriwelt pa rt ot the werld, this ypper tace of the 


Pang 1s thereiore called the Sonrhwelt tace, and the lower 


the Norch cat tace of the plane. 


e Gecinotion trom the prime verticall may be found 


{2+ 2 NCeciem theyſuallinclinatoric Quadrant, or rather | 
oy comparing the horizontall line crawne vpon the planc 
wich the as n:uch of theSunne and the mer:dian line, 11 

ch {fort as betore we tound the variation ot rhe magncricall 
hedd) e. For tike any boord that hath one [ide trait, and 
raw theline HO pa pa wy thatiide, and the lne Z Ml 
perpendiau/ar vow. ,and onthe centcr Z make a ſemicircle 


"A M©): this ao ne, i role the boord toy planc,fo as H O ed 


k. 
a ©» 


To find the declination of 2 Plane, $5 


be paralle] co BD the horizontall line on the vlane-and the 


boord parallel] ro the horizon; then the Sunne ſhining ve-. 


cn it, hold out a thread and plummet,fo as the thread being 
yerticall, the ſhadow of the Sunne may fall on the center 2 
and draw the line of ſhadow A Z repreſenting the common 
{etion, which the azimuth of the Sunne m:kes with the 
plane of the horizon, and let another take the alticude of rhe 
Sunne at the ſame inſtant : ſo by reſoluing a triangle, as 1 
ſhewed before pag.65.you may find what azimuth the Sun 
was in when he gaue ſhadowvpon 4 Z, 

Suppoſe the azumuth to be (as before p42.64.)72 87.52 7. 
from the North tothe Weſtward, and theretore 17 gr. $ 1m; 
from the Weſt, we may allow chele 17 py, $ 29. from 4 vito 
F,and draw che lime Z Y,and fo we have rhe truce Welt point 
ot the prime vertical] linc: then allowing go gr.trom / va- 
roS, vie nzue the South point of the meridian line Z S, 
and :nc angle H ZV ſhall giue che declination of the plane 
trom the vertcall,and the angle O ZS the decitnation of the 
plane from the meridian. 

Or we may take our onely the angle A ZH, which cnc 
line of ſhadow makes with the hoxrizontall line of tlie plane, 
and compare 1t with une anzle A Z FL, which the line of fhia- 
dow makes with the prime vercacall. And fo here if 1Z [ 
che Sunncs azimuth ſhall d> 17 gr. 899, pat tne Wett, anc 
y ct the linc of ſhadow AZ 7 5r.12 m.tlort of the plane, the 
declinarion of che plane ſhali be 24 yr.20 9. 35 may appcare 
by the ſite of the plane and the circles. 

If the alrirude of che Sunne be raken ar fuck tiine 25 the 
ſhadow of the thread fall-th on BD or H O, andcihen a cri- 
angle reſoJued, the declinar on of the plane Wall be jucl as 
che azimuth of the Sunne {rom the prime vertz<all, 

If at ſuch a time as the ſhadow falleth on 24 Z, the decl:- 
nation Will be ſuch as the azumuch of the Sunne irom the 
merid1an. 

If it be a faire Summers day you may firſt inde what altt- 
tude the Sunne will haue when he cometh to be duc Eaft or 
Weſt,and then expect vntll he come ro that alcirudeglo By 

CG 


” ſe 


D_—__— — 


3G To fiad the declination of a Plane. 


dcchnation of the plane ſhail be fuch as the angle contained 
::rx6ncthelineH O and the line of the ſhadow. 


Aauing diſtinguiſhed the Planes, the next care will be 
or the placing of the ſtyle and the drawing of the houre- 
1110S, 

The tyle will be as the axis of the world, ſometimes pa- 
rallcll ro che plane lomermes perpendicular, fomerimes cut 
he plane with obl1que angles. 

The houre-lines will be either paralle]! one ro the other, 
77 1ncete in a center with equall angles, or meete with vn- 
-;uallangles. It the ſtyle be perpendicular to the plane,the 
mules at the center will be equall; and chis falls our onely 
nthe South and North face of an equinoQuall plane: if the 
tlebe parallellcothe plane,the houre-lines wil be allo pa- 
'2Jell one to another; and this falls out it ail polar planes; 
1x11 the Eatt and Welt meridian planes parallct to the circle 
>: che hour. of 12, in the vpper and lower direct polars p- 
-allel} ro che circles of rhe houre of 6, and in the vpper and 
tower declining polars which are paralle]! co any of the other 
110UrC CiICICS. 

But in the horizontall and all ochier planes, the ſtyle will 
cur the plane with an acute angle, andrhe houre lines will 
meet at the root of the ityle,and there make vacquall angles: 


CHAP. I. 


Todraw the houre-lines in an equi- 


noctiall Plane. 


A equ;nodcall plane 1s that which 1s parallell to y equi- 
aocuall circle here reprefented by EApp, wherein the 
{paces bctweene the houre circles being equall, there 15no 
aced of turther precepr, but onely to draw a circle and ro di- 
uide 1t into 24 equall parts for the 24 houres, and ſubd: 
uide cach houre into haluesand quarters, and then to ſet vp 

the 


The deſcription of an equino&iall Plane. 97 
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the ſtyle perpendicular to the plane in the center of the cir- 
cle. The help which theſe lines of proportion doe here at. 
foord vs, 1s onely in the dmifion of the circle, which may 
be done readily by that which I ſhewed beforc,Pag.29g, 

For example, ſuppoſe the ſemidiamerer of the equino- 


Qiall circle to be [ix inches, and that 1t were required to 
know the diſtance of the houre-points each from other : 
here cach houre being 1g gy. diſtant from other, I extend 
the compaſlcs trom the {tne of 3ogr. vnto the ſine of 7 gr. 
20m. the halte of 15 gr, and I find the fame cxrent to reach 
in the line of numbers from 6.00 vnro x.56. 

Or in crolle worke ] extend them trom the ſine of 30 gr. 
vnto 6.00 in the line of numbers,the ſame extent will reach { 
from the {inc of 7 gr. 3om.vuto 1.56 in the line of numbers; , 


which ſhewes that in a circle of fix inches femidiameter, the 
n a1itanee 
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The deſe ription of 4 polar Plane. 


3 diſtance of the houre-points each from othe 
£4 will be abour 1 inch and 56 centeſmes or parts 
| of 100. The like reaſon holds for the 1nſcribinp 
: of all other chords in the Prop.tollowing. 


CHAP. II. 


To draw the houre-lines in a dire 


polar plane. 


plane, and the houre-lines parallel! one to the 
other, and therefore may be beſt drawne by that 
which ] hauc ſhewed in the vie of the Sefor, 
They may be alſo drawne by the helpe of the(e 
lines of proportion, 1n this maner. 

Firſt draw a right line / Z for the horizon 
and the equator, and croſle 1t acthe point C, a- 
bout the middle of the line with CB another 
righc ling which may {erue for the meridian and 
the houre of 12, and mult alſo be the ſubſRylar 
line wherein the ſtyle ſhall Rand. Then, to pro- 
portion the ſtyle vnto the plane, conſider che 
lengri of the horizonrall line, and what houre- 
lines you would haue to fall ou your plane, 

For the diſtance of any one houre-line from 
the meridian being knowne, we may finde both 
che length of the ttyle and che diſtance of the 
re{t : becauſe 

As the tangent of the houre glen, 
is tothe diſtance from the meridian: 
So the tangent of 45 gr. 
to the hezght of the ſtyle, 
Suppoic 
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Suppoſe the length of thehorizontall line to be 12 in- 
ches, and that it were required to put on all the honre-lines 
trom 7 1n the morning vneo 5 in the eacning. Here we haue 
5 houresand6 inches on either ſide the meridian , Where- 
torc I allow I5 gr.for an houre,andextending the compaſſes 
the compalles from the tangent of 75 gr. the meaſure of 5 
houres vnto the tangent of 45 gy. I find the fame extent to 
reach in the line of numbers trom 6.00 to about 1.6r. This 
ſhewes both the height of the Rtyle, andthe diſtance of the 
Roure-points of 9 & 3 fro che meridian to be x inch,61 parc: 


6. , 9) 


To find the length of the Tangent betweene the 
 ſubſlylar and the houre-points. 


As the tangent of 45 gr. 
ro the tangent of the hourc: 

So the height of the ſtyle 
ro the length of the tan gent line betyweene the {ub- 
tylar and the houre-points. 

Thus hauing found the length of the ſtyle in our exam 
ple ro be 1.61, it I exend the compatles from the rangent of 
45 gr.vnto the tangent of Ig gr,the meaſure of the firit honre | 
trom the ſubſ{tylar,TI ſhall find the ſame extent co reach in the "of 
line of numbers trom 1.61 vato 0.43 for the lengih of the 
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wo! | The deſcription of a polar Plane. 


tanoent berweene the ſubſtylar and the houre-points of x1 
__ 1.f I extend them from the tangent of 45 g7- vito the 
tangentof 75 gr. the meaſure of che fitt houre,[I ſhall finde 
them to reach inithe line of numbers 27 AnPo Tar. 
from 1.61 vato 6,00 for the length of | © |&r% a,Par 
the tangent from the ſubſtylar to the _ 9 
houre-points of 7 and 5. For howſoeuer He pc _ Ph 
it be the ſamediſtance in the line of tan- ol N d «6 pa 
gents from 45 vnto 75, as from 45 vnto «23 3 


Ll a ole &s 
15; yet becauſe 75 are more,and 15 lefſe | 4 4-5 = 4 
then 45, the tangent lines that anſwer | 5 j- ape id 
tothem wil be accordingly more or lefle "2175 


| 
then the length of the ſtyle. ws 1-8 _ 

Apainegit I extend them from 45 gr. in: the rangents vnto 
30gr,the meaſure of the ſecond houre, I ſhall inde them to 
reach 1n theline of numbers from 1.61 vnto 0.93 for the 
houre of 10 and 2: if ] extend them trom the rai;;1-nr of 
gr.vnto the tangent of 60 gr. for the tourth houre, I ſhal tind 
them to reach 1n the line ot numbers from 1.6x vnro 2 79, 
and ſuch isthe length of rhe tangent line trom the {ubſtylar 
vnto the houre of 8 and 4. And the hike reaſon holdeth for 
the inſ{cribing of all othercangent lines in the propoſitions 
following, 

Bur for ſuch tangents as fall ynder 45 gr. I may betrer vie 
crotle worke, and extend the compatles trom the tangent of 
45 £7.,vnto 1.61 uy the line of numbers, ſo ſhall I fnde the 
ſame exrent to reach from 3ogr.in the tangents, to 93 parts 
in the line of numbers, for the diſtance of the fecond houre, 
and from 15 gr, inthe rangents to 43 parts for the diſtance 
of the fhrit houre from che meridian, 

Or it this extent from 45 gr, backward to 2.61 be too large 
torche coupalles, I may extend forward from the tangent of 
5 £7443 mat 1.61 parts in the line of numbers, and the ſame 
extent [hall reach trom 15 gr.in the tangents, to 43 parts in 
che line of numbers, for the diſtanceoi the firſt houre; and 


+4 


from 30gr.t093 parts, for the diſtance of rhe ſecond houre, 
as betore, 


Hauin £ 


The deſcription of a m»1ridiaa Plane. ION 


Having found the length of the tangent lines in inches 
and parts of inches, and pricked them 3n the equator on 
both {1des of the meridian, from the center C; if wee draw 
right lines through each of thoſe points, crofling the equa- 
ror at righrangles, chey ſhall be the houreslines required; 
and if we ſet a ſtyle ouer the meridian, ſo as the edge of ir 
be parallell cothe plane, and the height of it be as much a- 
boue the meridian as the diſtance be- 


n 2 hou re- 


rween the m eridian and the houre-points | T[Ang.Po Tang| 
of 3 or 9, itlhall repreſent the axis of the 5 Gr. 210 Pa 
world,and be cruly placed for che caſting = oe 
'of. che ſhadow vypon the houre-lines in a Wu} WM. 
polar plane, | 345] 65 
7 39, I 32 
CHAP. IIT 11 I5; 199) 
To ara the houre-lines in a IMS 
- q- ; [18 45] 3 39 
meridian plane. | 122 30\ 414 
| |26 r5| 4 93 
Meridian plane 1s that which 1s pa- | $30 of 5 57 
rallell cothe meridian circle here re- [33 45! 6 68; 
preſented by SZ N;it hath rwo taces,0nc ' þ>> 30 5 67 
ro the Eaſt, and the other ro the Weſt; in FR: 15| 8 77, 
each of them rhe ſtyle will be parallel wo olas o'ro.00 
the plane, and the houre-lines parallell "T_T; 
one tothe other, as in a polar plane, the jg =. Y 
difference being onely in the placing ot _ ; Wy Ko 
the equator & in numbring of the hours, | |. 56 wh 
For 41 theſe meridian planes hauing — Lo 
drawn an occult verticall line CZ,and an pe, -_ 20] 
occult horizontall line C vx, crothing one 67 30124 I4] 
the other at right angles in the point C, 71 15j29 46 
che equaror AC wil cut the verticall wich _-- a 
an angle ZC A, equall to the latitude of 79 +5159 7 
the place: then may we crolle che Equa- 82 5075 95 
tor at right angles with the line C B for os 15192 57] 
the houre of 6, and from this ſet off the [72/99 oIntn. 
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The deſcription of a meridi.:n Plane. 
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hourc-points in the equaror as mn the former Prop. 

For ſuppoling the Jengrth of the ſtyle CB to be ren in- 
ches, the length of the tangent line belonging to the firit 
houre wil be 2 i.68p. the length of the ſecond 5 in,77p. as 
n the Table. Then the tangent of x5 gr.being prickt downe 
in the equator on both fidestrom 6, ſhal ſeruefor the houres 
of 5 and 7,and the tangent of 3o gr.forthe houres of g and 8, 
and {o in the reſt, This done,it we draw right lines through 
cach of theſe points,crolling che cquatoratright angles,they 
ſhall be rhe houre-lines required : and if we feta ſtyle ouer 
che houre of 6, ſo as the edge of ic may be parallell to the 
plane,and the height of it may be equall ro the diſtance bc- 
fweene thehouresof 6 and g in the equator, it thall repreſent 
che axus of the world , and be truly placed tor the caſting of 
tne ſhadow vpon the houre-lines1n a meridian plane. 


CHAP. 


The deſcription of an harizontall Plane, 103 
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CHAP, ITIL-- 


To draw the los Hi in an horizontall plane. 


'Nhorizontall plane is that which is 


parallel co the. horizon, here repec- , 


ſented by the outward circle E SWN, tm 
which the diameter S N drawne from the 
South to the North, may go both for the 
meridian line and the meridian circle, Z 
for the zenith,P for the pole of the world, 
and the cireles drawne through Þ for cles 
houre-circles of 1,2. 3.4.&c.as they are n1- 
bred trom the meridian. Theſe houre-cir- 
cles conl{idered with the meridian & the 
horizon, do make divers triangles, PN x, 
PN 2, PN 3, in which we haue knowne 
Erit che right angleatN, rhe North inter- 
ſeftion of the meridian and the horizon; 
ſecondly the fide PN,the arke of the me- 
ridian between the pole and the horizon, 
which is alwayes equall to tie latitude of 
the place z churdiy the angles ar the pole, 
made by the meridian and the houre- 
circles, the angle VP 1 being 15 gr. P2 
30 gr. each houre 15 gr. more thcn other, 
each halte houre 7 gr.30m. cich quarter 
3.27.45 m. And thete three being | Know I, 
we ray finde the arks of the horizon be- 
rween the meridian and the houre-cir- 
*les N 1,N2, IN 3,&c, tor 
As the fine of 90 ar, 
1sto the (ine of the latitude: 
So the tangent of the houre 
ro the tangent of the houre-line 
from the mcridian, 
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104. The deſcription of an horizontal plane, 


4 4 


Extend che compalles from the ſine of go gr.to the ſine of 
the latitude, ſo the ſame extent ſhall reach from the tangent 
of the houre,to the tangent of the houre-line from the me- 
ridian. Thus the latitude being 51 gr.30 m.T extend the com- 
pattes from the fine of go gr.to the ſine of 51 gr.30 m. & find 
che ſame cxtent to reach from the tangent of 3 gr.45 m.vnto 
the cangent of 2 gr.56 #, for the diſtance of the firſt quarter 
from the meridianz and from the tangent of 7 gr.30 mevnto 
the tangentoty gr.52 m,for the halfe houre ; and from the 
tangent of I11gr. 15m. to the tangent of 8 gr. 51 w. forthe 
third quarter;andtrom the tangent of 15 gr,o w.vnto 11 gr. 
50 mn. torthe firſt houre: and ſo m the reſt, 

Only when I come to ſet one foote of the compatlles to 
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The d:[cription of an horizontal Plane. 
> *q X1 BY ] 


—_ 


na 
han 


ICs 


—_—_— ”— 
SA i — —_—_— 


IF N| 


IX 


Z 


— —— —— 


nm TEA 


Ih 


— IO... 9, - > | -—— 4 ag” ee RE, 


82r.45 m.tor the finding of a quarecr paſt 3,the orher foote 
will tall out of the line , and then I may either cake. our {© 
much as 1s our of the line beyond 45 97. 2nd turne it backs 
into the line, and 1c will reach fron. 45 gr.roqr gr.45 m: or | 
may vſe crofle worke,cxtending the compalles trom the 13.1 
of go gr.to the tangent of 48 gr.45 #7. forhe ſame extent 11 4 
reach trom the {inc of 51 gr.30m,, to the tangent of 41 27, 
45m. And ſuch 1s the diſtance of the line of 3 ho.*. from tits 
meridianzas 1n this table of che Ars of the plane, 
This done, I cometo the Plane, and there 2ccordins : 
rhe lines do jall in the fundainentall diagram, £ 
i: I drawarighcline SV {crnuing tor the meridian, 
; HOU 
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106 The deſcription of a vertical Plane. 
houre of 12 and the ſubſtylar. 

2 In this meridian I make choice of a center at C, and 
there deſcribe an occult circle repreſenting the horizon, 

3 Ifindachordot 11 gr. 50m. and inferibe 1 into this 
circle on cither (ide of the meridian for the houres of 11 & 1; 
m like maner a chord of 24 gr.20 metor the houres of 10 and 
2: and achord of 38 gr.3 #,tor the houres of 9 and 3; and fo 
for the reſt of the houres,their halues and quarrters. 

I draw right lines chrough the center and the termes 
of th-ſe chords, and theſe lines {o drawne are the houre-lines 
required, = 

Laitly I ſer yp the ſtyle ouer the meridian,to as it may cur 
che plane in the center , and chere make an angle with the 
meridian equall co the latitude of che place, fo it ſhall repre- 
fenrthe axis of the world, and be truly placed for caſting of 
the ſhadow vpon the houre-lines in an horizontall plane. 


CHAP. V. 
To draw the houre-lines in a verticall plane. 


Verricall plane is that which 1s parallel to the prime ver- 
A ricall circle here repreſented by E ZW, Ir hath two fa- 
ccs,one to the Norrch,the other to che South;in each of chem 
the fubſtylar will be the fame with the meridian line, and 
the angle of tie {tyle aboue the plane will be equall ro Z P 
the complement of the latitude, 

The triangles here conſidered are made by the verticall, 
the 1ncridian, and the houre=circles, in which we know the 
ſide Z P,the angles at the pole, and the right angle at the ze- 
nith,andtherctor. may find the arks of the verticall, between. 
the meridian and the houre-circles after this maner: 

As the line of 90 gr, 
 15to the coline of the latitude: 
Sotherangent of the houre 


- the tangent oj the houre-line from the meri- 
12s 


Extend 


The deſcription of a vertical Plane. 4 07 


| Extend the compalles from the ſine of go gr, to the line «N 
of the complement of the Jatitude, fo the ſame extent ſhalt "aft 
reach from che tangent of the houre, to the tangent of the | 
houre-line from the meridian. 3 


- Thusinthe latitude of 51 gr.30 m.I cxtend the compalles 
from the ſine of gogreto the line of 38 gr.30 wm. and find the 
ſame extent toreach from the rangent of 15 gr. to the tan- 
gent of 9 gr.28 ms for the diſtance ofthe firſt houre from the 
meridian: and from the tangent of 75 gr.vnto the rangent of 
66 gr.q42 mgtor the fitt houre ; and fo in thereſt as 1n the Ta- 
ble following. 
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Theſe arks being knowne,I may com: to the plane, and 
there by help of a thread and plummet dravw a verricall inc 
02 {eruins9 
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1098 The deſcription of 4 vertical inclining Plane, 
{eruing borh forthe meridian and the houre of x2, and the 


Wottylars 


chen may I draw an occult vercica! I circle, 


and 


therein like the chords of thoſe tormer arks, and eraw 


the houre-lines, and ſer vp the ityle, as be- 


tore in the horizoneall plane. 

[i it be the South tace ot the planezthe 
center will be v pward, and the ſtyle muſt 
pome dowhwaras i the North tace, 
(Ng Center mult be in the lower part os 
7 meridian hnco, and the ſtyle-point vp-. 
xard in all ſuch places as arero the Nortl:- 
\\ IF Gi the Equinoctiall hnegas 1t may ap- 
peare by con{idering how the lines do tall 

inthe wndancarall Diagram. 


CHAR. VI. 


To draw the houre-lines in a Ver- 


ticall mclinins " my 


L I choie Planes thar have cheir hort- 
A roncall line Iving Ealt and Weth, are 
1 chatrefpect f x:d to tbe vercicall; if rhey 
bc alio vpright ang patic :nroug ;b 1 theze- 
mh, they : are > Cre verticals; it they in-. 
Yine ro the pole-they 
tothe equinociail, they are properly Cal- 
leg equinociall planes, and are defcri5ed 
before: 't conone of tele three p 
they are then catled by the generall name 
of inclinqnsg Yerricils, 

T ive {© Nay inciine elthier TO riiC Norch 
part of the horizon,orto the Sourh; and 
each of them hath two faces, one to the 
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2cnith,che other to the ade” ,1n which we are firſt to cofider 
the hcight of the pole ibowe che plane. by COMPAaring the 


incl- 


The ac/cription of i yerticall inclinins Pine. 1oy 


:nclinarton of tae plane to the horizon, wich the latirude of 
cae place. 

As 1n our laritude of 51 gr. 30 .ifthe inclin2tion of the 
planc E 1 W ſhall be 13 gr.Nortchward, that is,if 1 7 the ark 
of che meridian berween the plane and the Norrh part of the 
horizon ſhall be 13 2r, we may take theſe 12 gr. our of P 77 
51 gr.30m the elcuation of the pole aboue the horizon,and 
there w!l remain P7 3$ gr.zomw.tor the cleuatio of the North 
pole aboue the vpper tace of the plane, and theretore 38 gr, 
30 m.tor thc height ofthe South pole aboue the lower tace 
of the plane, 

Oritthe inclination of che plane ſhall be found to be 62 
egr.co the Southward, we may number thein in che meridian 
trom S the Southpart of che horizon varo L,and there dray 
che arke E LF repreſenting this planczſo the arxe of rae me- 
ridian PL ſhall ge che herghr of the North pole abune the 
vpper face of this plane to be 66 gr.30 #. aud theretore rhe 
hetghr of the South pole aboue che lower tace ot the plane 
is allo 66 gr.zo m. 

In like maner it che inclination of the plane E TW hall be 
T5 gr.Southward, thar 15,1: ST the arke of the meridian be 
tween the South part of the horizon and che plane, tha!l be 
I5 gr. The hetyzht of the Norch p0ls abou: the vpper race of 
the plane.and the h:1z he of the Sourh pol abou? che lower 
face Or tie plane, will be alſo fourd to 50 66 o7 30 m. 

Buc 1t the plane ſhall tall berwerne mn zone and rhe 


— 


M7 4 / -- > - ny ab 2 ' Ys | ! ; ; - « ; i * £C 

North pole, then will che North pol< ve cleared iooue the 
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lower face, inc the Souri] pol 200Uc the VpWard ice ortne 
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planc,as may appcare by che projegiion oi pliers 1h tae 
fundamentall Diagr.m. 
Then 1n the criangices nzade by the planes the mert-ran, 


and rhe houre-circles, we hauve the tide which 1s the heirhe 


of the polc aboue the piane, rLogetiier WIKh The at gies at ine 


pole, and the 19127 angle at che interieion of the menidia' 
with the plane,by which we may 6nd the arks of the plave 
derweene the meridian and the houreecrcles, aicer this 112- 
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iro The deſcription of a vertical declining plane. 


As the fine of gogr. 
15 tothe fine ot the pole aboue the plane: 
Sothe tangent of the houre 
to thetangent of the houre-line from the meridian, 


Thus in che former example, where PI the height of the 
pole abone the plane was feundto be 38 gr.30 mit you ſhall 
extend the compatlles trom the ſine of 96 gy. to the line of 38 
gr.30 m. the ſame cxtenc wil reach from the cangent Ugg 
vnro che tangent of 9 gr. 28 m. tor the diſtance of the firſt 
hovre trom che meridian, and from 30gr.,vnto I9 gr. 46 mn, 
tor cli- fecond houre,and fo forward as 1n the direct vertical, 

Aud tor the two latt examples, you may exrend che com- 
pales from the fine of go gr.ynro theline of 66 gr.zo w: ſo 
[ietame extent thalreach inthe line of tangents trom I5 gre 
wito 13 87.48 mn. torthe firit hore, trom 75 gr.VItO 73 gr. 
43 m.tor th&tt houre, from 30 g7.vnto 27 £1.54 Mm, for che 
tecond houre, from 60 gr.vnto 57 er 48 m, tor the fourth 
houre,and trom 45 gr. vnto 42 87.31 #2 tor the third houre 
from the meridian,” 

Thetearks being knowne, you may irit draw the hort- 
zonrall linc,and crotle it in the nudgle vwith a perpendicular 
that may {erue both for the meridian and rhe houre of 12, 
and che ſubſ{tylar; then knowimg which pole 1s elewated a- 
houethe plane, you may accordingly make choice of a fir 
2011: 11 the meridian forthe center of your houre-lines,and 
*2cnce deſcribe an occult arke of a circle, inſcribe the chords 
55 rote former arks,and draw the houre lines, and ſet vp the 
fvlea, 1 ihewed betorc in the horizonrall plane, 


CIHAP. VII. 
192 draw the boure-lines in an rverticall 


declininz Plane. 
Ll ypright planes whereon « mai may draw a verticall 


ling, are 1n thisreipect faid to be verticall; if they ſhall 
allo 
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alſo ſtand dire&ly Eaſt and Weſt, they are direct verticals; if 
direQly North and South, they are properly called meridian 
planes,and are deſcribed before: if they behold none of theſe 
foure principall parts of the world, but ſhall tand berween 
che prime verricall and the meridian, they arc then called by 
the generall name of declining verticals. 

Theſe haue two faces, one tothe South, rhe ocher to che 
Northward, which may be diſtinguiſhed in theſe Northerne 
parts of the world after this maner. Ifthe Sunne coming to 
the meridian ſhall ſhine vpon the plane, ir is the South face; 
if not,it 1s the Norch face of that plane, Againe,if the Sunne 
ſhall ſhine vpon the plane at high noone, and yer longer in 
the forenoone then 1n the afternoon, it is the Sourheait face; 
if longer inthe afternoone then in the forenoone, 1t is the 
Southwelt face of the plane. Buc how much the declination 
cometh to, 15 bett found asbefore. 

When the declination is tound, there be foure things 

10re tO be conſidered before ive can come to the drawing 

of the houre-lines, and ali foure repreſented in the funda- 
mentall Diagram. 


i The meridian of the plane and his inclination 
to the meridian of the place. 


Let thearce EZWw repreſent the prime y-rticall, and 
BZ £ ND a deciining verticall, according co rhe angle of dech- 
nation EZB, the meridian of the place is repreſented by 


PZS., croilt ng the verticall EZ W ar r:ghr angles at the z&- 


nith inthe point Z: bur the proper imer:a1ai1 of rhe plane 
wil be PR,whici 18a perpendicular let downe trom the pole 
vnto the declining verticall,and croſſing it with right angles 
in tne point R, fo the angle R P Z ſhall ſhew the inclina- 
tion of the rwo meridjans.and may thus be tound, 

In the triangle P RZ we know the angle at R to be a 
righr angle, and the angleatZ, for it is the complement of 
the declination,and the bate PZ, for at is the complement of 
the latitude, And therefore ; l 

Av 
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2 The peiobt of the (tzle about toe Fane. 


Fhis 1s exe repretenced by the perpendicular arke PR, 
| 3 FR DADS -' 
anda mav ne foltndg by that which «ce have knownein the 50! 


A: 
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As the ſine of go gr. 

to the coline of the latitude: 
So the coline of thedeclinarion 


to the ſine ofthe height of the ſtyle. 


Or if you pleaſe ro make vſc, of the angle of the inclina- 
rion of the two meridians, the proportion will hold. 
As the line of go gr. 
tothe coline of the inclination of meridians: 
So the cotangent of the latitude 
to the tangent of the height of the ſtyle. 


3 Thediſtance of the ſubſftylar fromthe meridian. 
This is here repreſented by the arke Z R,and may be found 


by chat which we haue knowne in the formertriangle PRZ. 


As the line of gogr. 
to the {ine of the declination: 
So the cotangent of the latitude 
co the tangent of the ſubſtylar from the meridian. 


4 The diſtance of each honre-line from the ſubſlylar. 


The diſtances of the houre-lines from the ſubſRylar , are 
| here repreſented by thoſe arks of the declining verticall be- 
longing to the plane, which are intercepred berweene the 
proper meridian of the plane and the houre-circles. 

To this purpoſe we have dijucrs triangles made by the 
declining plane, together with his proper meridian and the 
houre-circles.In theſe we haue knowne,firit the right angle 
at the interſe&ion of the proper meridian with y planezthen 
the ſide which isthe height of the pole aboue the planezand 
chirdly the angles at the pole. For knowing the angle of 1n- 
clination betrweene the meridian of the plane and che mer1- 
dian of the place, which is alwayesthe houre of 12, we may 
finde the angle betweene the meridian of rhe plane and the 


houze of 1, by allowing in 15 gr. and the angle "moe" 
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114 Thed-ſcription of «verticall declining Pland. 
the meridian of che planc and the houre of 2,by ene, 11 
30g7. and ſo tor the reſt, which being knowne,we may find 
the arks of the plane from the ſubſtylar to the houre-circles, 
in this mancrs 
As the finc of 9o gr. 
to the fine of the height of the pole aboue the plane: 
So the tangent of the houre from the proper meridian, 
to the tangent ofthe houre-line from the ſubſtylar, 


Thus in our lacicude of 52 gr.3o m. if the declination of 
2n vpriohe plane thall be found to be 24 gr.20 m. from che 
prime verticall , the one face open to the Southweſt, the 0- 
ther tothe Northweſt, I may number theſe 24 gr. 20 m. 111 
the horizon of the fundamentall Diagram , from Evnto B, 
according to the lituation of the plane, and there draw the 
yerticall BZ D, which ſhall repreſent the plane propoſed, 

Then taking the compallesinto my hand, 

: 1 may extend them from rhe ſine of the latitude 5 1 gr, 
20 8.vnto thefſine of go gr.the ſame extent willreach m the 
hne of tangents from 24g7.20 the declination giuen, to 
abour 20 gr. and ſuch 15 Z P R cheangle of inclination be= 
tween che meridia of the place & rhe meridia» of the plane; 
and therefore the meridian of the plane will here tall ypon 
the circle o! the ſecond houre tro the meridian of the place, 
{a$1t may alloappeare by opening the compaſles to the nea- 
reſt exrent, berween che pole avdche plane)and there I place 
the letter R to make this reQangle triangle PRZ. 

2 1] extendthe compatlesfrom the fine of go gr.vnto the 
ſine of 38 gr. zom.the complement of the ns , andthe 
ſame cxtenc will reach from the fine of 65 «7.40 19, the com- 
plement of rhe declination, vnto the ſine of 34 gr.33 m9. 

Or I may extend them from the ſine of go gr.vnro the fine 
of 60 gr. the complement of the inclination of the meridi- 
ans,and the ſame extent wil reach from: the rangent of 38 gy. 
30m. the complement of the latitude, ynto the tangent of 


34 £7-33 9.-andiuch is the arke PR, the height of the pole 
aboue the plane, PE” | : 


3 7 
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3: I may extend the compaſics from the line of 90 gr.vn- 
to the line of 24 87.20,w.the declination giuen,avd the lame 


extent will reach from the tangent of 38 gr.30 ms. the com- #i | 
plement of che latirude, vato the tangenr of 13 gr.8 9, and jd 


ſuch is the arke Z R, the diſtance of the ſubtitylar from the 


meridian. 


4 That I may finde the diſtance of cach houre-line from 
the ſubſtylar, I confider the angle of inclination of the 
meridians RP Z,and there ſee how that Þ Z the meridian of 


the place,which 15 the houre of 12,being 30 gradiftance from 
PR che meridian of the plane, and that one tace of the plane 


being open to the Southwellt, and the other to the North- 
eaſt, this meridian of the plane fa{leth ro be the ſame with '$ 
rhe houre of 2, (otherwiſe with the houre of 10:)thereforc ; 
allowing 15 gr.tor an houre,the houre of i, A POwlilbers 
gr.and KP X the houre of 11, 45 gr. diſtant from PR the 
roper meridian of the plane:and fo I gather the inclination 
of the reſt of the hourc-circles toward this meridian , accor- 


ding to their anglesat the pole,as in this Table. 


Then taking my compalles in my hand, 
I extend them from the fine of go gr.vn- 
ro the line of 34 gr.33 m. the height of 
the pole aboue the plane,and finde chem 
to reach in the line of tangents from 15 
gr7.the inchnation of the houre of x, co 8 
gr.38 m. forthearke of 1,from the ſubſty- 
lar, and from 3o gr.vnto 18 gr.8 m.for the 
houre of 12, agrecable to the third Prop. 
and from 45 gr.vnto 29gr.33 ms. forthe 
houre of 11, and lo the reſt, which I 
alto ſet downe 1n a Table. 

Theſe arks being thus tound, wil ſerue 
for the drawing of che houre-lines, both 
on the Southweſt face, and the Northyveit 
tace of the plane, 

For com1ng to eps, 

i By thehelp of at 
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line, ſeruing both for the meridian of the place and the 
houre of r2. 
2 In this meridian line I make choice of a center at Cin the 
vpperpart of the line,if ic be the South face, as here we ſup- 
poſe it, that the ſtyle may haue roome to point downward; 
but 1n the lower part of the line,if it be the North face of the 
plane; for there the ſtyle muſt point vpward : and vpon th1; 
center I deſcribe ain occule circle, repreſenting the declining 
verticall belonging to the plane. 

I find a chord of 18 gr. $8 .the diſtance of the ſubſtylar 
trom the meridian of the place, and inſcribe 1t inro this car- 
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cle,from the meridian vato A toward the righthand, be- 
cauſe 1n this example the meridian of the plane falls a- 
mong the houres after noone, (for otherwiſe it mult haue 
been in{cribed roward the letr hand) and there I draw che 
hne C A ſeruing for the ſubſtylar. 

According to the Table of the arkes of the plane from 
the ſubſtylar,] finda chord of 8 gr.38 mx, and infcribe it inco 
this circle, from the ſubſtylar roward the meridian, for the 
houre of 1.In like maner a chord of 29gr.23 m.tor the houre 
of I1, and achord of 44 gr.30m. forthe houre of 10, and 
ſo tor the reſt of che houres, their halues and quar- 
TCES, 

I draw right lines through the center and the termes 
of theſe chords,and thele lines ſo drawne are the houre-lines 
required, 

Laſtly, I fer vp che ſtyle ouer the ſubſtylar,ſo as it may cut 
theplanc in the center, and there make an angle wich the 
ſubſtylar of 34gr.33 m. according to the height of the pole 
aboue the plane ; {o ir ſhall repreſent the axis of the world, 
and be truly placed for caſting of the ſhadow vpon the 
houre-lines 1n this dechaing plane, 


<A fecond example. 


After the like maner 1 in our latitude an vpright plane 
hall decline 85 gr. from the prime verticall, the one tace of 1 
being open to the Northweſt, and the orher to che South- 
eaſt, we may in ſome ſort repreſent it by the yerticall 2 ZH, 
andthen working as before. p: 

1 Theangle Z PT,the inclination of rhe ewo merid1at:s 
will be found ro be 86 gr.5 m. ſo that P T' the meridian! of 
chis plane, will here fall between the houre-curcles of 6 and 7 
from the meridian. 

2 Thearke P T the height of the pole aboue the plane 


will be onely 3 gr.6 1. 
3 Thearke ZT the diſtance of the ſub{tylar from the 


meridian 38 gr, 23 9, 
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angles at the pole will be | = (Gr, M, Gr, M In, Par, Tn, Par, 
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alfo gathered, by compa- 12186 5138 2391 0879 21 
ring the meridian of the | 78 35/15 2.30 92/26 89 
plane with che reſt of the 11/71 5| 9 G18 4216 OZ 
houre-circles, For the an- | | | 


| 16 6 13112 5210 8 
vic T P Z betweenc PT a - = 4 o- 9 i J 2 
the meridian of the plane, Oy wee 4 —_— 
PZ the meridian of the _ 1 . w 5 dh 7 G 
place,and the houreof 12, | | - ; | 5 TS J 
= Þ —_ 71 5; O 36 1 20| 1 os} 
bein 86 gr.s m. allowing Mered Sab/ty/ ob ONS 
I5 £7. for an houre, the } s Pr | od 
3 19 ny YR. G 6] 3 55, 0 131 © 44] o 3$ 
houre of 115 wil be 78 gr, -|18 x 1 4/2 15/1 8 
F . | 5 

35 9. and the houre of 11 433 | s - 4 18. 3 64 


if J5 

71 er. 5 m. diſtant from | | ?, 
the meridian of the plane; 3,4 55 : 7] 7 23,6 20 
& ſo thereſt ofthe houres, | 223 


| 4 

as in the ſecond colamne | 78 25 2 M9ley $006 2 
of this Table, 36 2c40 ecl99 6786 68 

Then hauing the height '—— —_— ATED 
of the pole aboue the 
plane, and cheſeangles at the pole ; tne arxes of the plane, 
betweene the ſubſtylar and the houre-circles, will be found 
25 1n the third columne. 

Theſearks being found, will ſerue for the drawing of the 
!1oure-lincs on either face of this plane. | 

1 By thehelp of a thread and plummet I draw ZC a ver- 
{:call plane, ſerning both for the meridian of the place and 
Li12E 110ure Of I2. 

2 Inchis meridian line I make choice of a center in the 
vppcr parrot the line, 1t it had been the Southerne face of 
the plane, buchere in C the lower part ofthe linc, becauſe 
we {uppoicd it to be the Northweſt face of the plane,and the 
{tyle mutt point vpward; and ypon this center I deſcribe an 
occult circle repreſenting the declining verticall belonging 
to this plane, 


3 Ifndcachordof 38 gr.23 m. the diſtance of the ſub- 
{tylar 
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ſtylar from the meridian of the place, and inſcribe it into 
this circle, from Z in the meridian, vnto 7 roward the let: 
hand, acording as the proper meridian PT falls in the fur.- 
damenrall Diagram; and here I draw the line CT feruing 
for the ſubſtylar. 

The ſubſtylar being drawne, I may inſcribe the chords 
of the arks of the plane trom the ſubſtylar , and draw the 
houre-lines, and ſet vp the ſtyle as in the former plane. 

Or the arks of the plane from the ſubſtylar being found 
as before, we may draw the houre-lines vpon the-plane 0- 
therwiſe then by chords. For hauing drawne the hovre-lines 
asin the laſt figure,vpon paper or paiſt-boord, we ſhall find 
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209 Theacfcripiion of a vertical! declining Plane. 

rhe moſt parr of them,in this and ſuch like planes that have 
oreatcr declination, to fall ſo cloſe together, that they can 
hardly be diſcerned: wheretore to drawthem at large to the 
bett aduantage of the plane] leaue our the center, and draw 
them by tangents, as 1n the polar planc. 

1 [I conlider the length and bredth of the plane where. | 
on I am ro draw the houre-lines, which I ſuppoſe to be a 
{quare,'. hole {ide 18 36 inches,and find that the little ſquare 
ABD E wil contain both the ſubſtylar and all thoſe houre- 
lines which are required in the great ſquare AZ C ©. 

2 1 draw two parallell ines FN, G 2, crofling the {ub- 
ilylararrighr angles 1n the points F & G,fo 8s they may beſt 
crotlc all the houre-lines,and yet the one be diſtanc from the 
other as far as the plane will giue me leauezand IT find by the 
byhc of the figure that 1t AB the ſ1de of the letler ſquare 
{izail be 36 inches,the line C F will be about 115 inches,and 
the le CG about 100 inches, and therefore FG 15 inches. 
Agaie, that the point F will fall about 6 inches below the 
vpper horizontall fhde 4 B, and about 12 inches trom the 
next verticall fide B D;tor I nced not here ſtand vpon parts. 

3 Becauſe theſe rwo parallell lines arc tangent lines in 
reſpect of circles drawne vpon the ſemidiameters CF, C G, 
and ſuch tangents as belong ro the arkes of the plane, be- 
ryweene the ſubſtylar and che houre-lincs, the proportion: 
will hold, 

As the tangent of 45 gr. 

to the tangent of the arke of the plane: 
So the length of the ſemidiametrer 

to the length ofthertangenr line, 

As for cxample, the arke of Th plane betweene the ſub- 
itylar andthe houre of 2, is 15 gr.28 mn, in the former Table, 
che {enudiameter C F 11g inches, and the ſemidiamerer C G 
100 inches: wheretore I extend the compaſles from the tan- 
gent of 45 gr.vnto the tangent of I5 gr.28m, the ſame ex- 
tent willreach from x15 in the line oft numbers vnto 31,82, 
which ſhewes the length of the tangent line betweene F in 
the ſubſtylar and the houre-line of 1,to be 31 inches,82 cenr. 

Or 
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or parts of 100. Axzaie,the ſame exrent will reach from 100 
voto 27, 6732nd ſuch 1sthe length of the lefler cangentirom 
G to the houre of 1. ” 

The like reaſon holds for the length of the other tan gents 
from che ſubſtylar co the reſt of the houres, as in the Table: 
as alſo for the height of the ſtyle aboue theſe rangent liners 
and fo the angle ot che ſtyle aboue che plane being 3 gr.6 ”. 
the height FK will be found to be G inches 23 cent. and 
che height G L 5 inches 42 cent. 

Where che Reader may obſerue, that if the extenc from 
the tangenr of 4F gr. to the tangent of 3 gr.6 m2. or tO I15 it 
che line of numbers, be coo large tor Is compaſſes, he may 
vie the tangent of 5 gr.43 m.11 ttead of che cangenr of 45 or. 
35 I noted before Pag.100. 

4 Hauing found chele lengths and heiglits,and {ec them 
downe in a Tavie, I come to the plane here reſembied by 
che leſter ſquare AB D E,where I begin with an occulr ver- 
ricall F A,abour 12 inches trom the {ide & D, and vpon the 
center F, about 6 inches below the tide A B deſcribe an oc- 
culc arke of a circle. 

Into this arke I firſt inſcribe a chord of 38 27.23 w. rhe 
diſtance of the ſubſtylar from che meridian,ro make the an- 
gle H FGequalltoche Z CT; lorhe line FG ſhall be che 
fubſtylar:and then anocher chord of 51 gr. 37 m.rche comple- 
ment of this diſtance, to make vp the rigihc angle G # iV; [ 
the line FN ſhall be the greacer of che rwo taugent lines be- 
fore mentioned. 

6 I fecroftt 15 inches from F vnto 6, toward the center, 
and through & draw the leſſer rangent Ine GA parallell to 
the former. 

Theſe two occult tangent lines being thusdrawne, ] 
looke vnto the tormer Table for the houre of 1, and cher: 
finde che arke of the plane berweene the ſubſtylar and che 
houre of 1,to be 15 gr.28 #v. andche length belonging to 1 
in the greater tangent line to be ZI inches $2 cens, in the 
leſſer cangent line 27 inches 67 cem: wheretcre I rake ir 
3r inches 82 parts, and pricke them downe in the greater 
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tangent from F to N,andthen 27 inch-s 67 parts,end prick 
them downe in the Jefſer rangent trom G ro MH, and draw 
the MN for the houre of 1, which if it were produced 
would crofſe the ſubſtylar FG mn the center C, and rhere 
make theangle PCN 15 gr.28m. The like reaſon holdeth 
for the drawing of all the reſt of the houre-lines, 

Laſtly 1 fer vp the ſtyle right ouer the ſubſtylar, ſo as the 
height F K may be 6 inches 23 cent.and the heightGL 5 in- 
ches 42 cert. then ſhall X L repreſent the axis of the world, 
and if 1t were produced would crolle che fubitylar FG in the 
center C, ana there make theanzle FCXK to be 3 gr.6 m. 
211d lo be truly placed for caſting of the ſhadow vpon the 
howe-lnesm thus declining plane. 


CHAP. VIII. 


15 draw the houre-lines in a meridian 
nclinns plane. 


z L) choſe planes wherein che horizontal linc is the ſame 
with the meridian line, are therefore called meridian 
plangcs: if they be right to the horizon, they are called by the 
gencrall name of meridian planes without farcher addition, 
and aredeſcribed before : it they leaneto the horizon, they 
are chen called meridian incliners, 

Theſe may incline either ro the Eaſt parc of the horizon, 
or tothe Weſt, and cach of them hath two faces, the vpper 
coward the zenith, the lower toward the Nadir , wherein 
knowng the latirude of the place,and the inclination of the 
plane to the horizon,we are to conſider 

x The mclination of the meridian of the plane to the 

merid:an of the place. 
The height of the pole aboue the plane. 
The diftance of the ſubſtylar from the meridian. 
The diſtance of cach houre-line from the ſubſtylar. 


nd all thele toure are repreſented in the fundamental) 
| Diagram, 


2 
5 
4 
A 


mameridis ticlinins Plane, 123 +7 
D1agram, as in this exainple, oh 
In our latitude of 51g7.309. ameridian plane inclineth ol 
Eaſtward 5oFﬀr; theſe $OZzr. [ namber in the verticall circle « 
trom EvntoG, according to the inclination of the plane, ; 
and there draw thearke FG N repreſenting the plane pro. 
poſed, Then I ler downe a perpendicular arke P Y from the 
pole to the plane, ſeruing for the meridian of the plane, fo 
hauc ] a rectangle triangle P/N, wherein the bafe P N is 
the height of the pole aboue the North part of the horizon, 
and the angle P NY the complement of the inclination to 
the horizon; and theſe being knowne, | 3 
1 I may find-the angle N PF of inclination of the two OY 
meridians, For Wi 
As the coline of the latitude Ef 
15 tothe line of go gr, 
So the tangent of inclination to the horizon, 
rothe tangent of inclination of meridians. 


Sr 


_ 2% $ eee ty SULatS" + 


Extend the compatlles from the ſine of 38 gr.zom. the 
complement of the latitude, vnto the ſine of go gr. the ſame 
extent will reach from the tangent of 50gr.o w.'the inclina» ” 
tion of the plane to the horizon,vnto the tangent of 62 gr. w4 
25 m.and ſuch is the inclination of the meridian of the plane £ 
to the meridian of the placegwhich being reſolued intro time, - 
doth gmeabour 4 houres and 10 ms. from the meridian, for ; 
the place of the ſubftylar among che houre-lines. | 

2 The height of the pole Ks the plane 1s here repre- | 
ſented by the quanritie of the arke of the proper meridian 
PV, betweene the pole and the plane, and may be knowne 
by that which we hauc giuen in the former triangle P V N. l 
For b 

As the fine of go gr. # 
co the line of the latitude: 
Sothe coline of the inclination to the horizon, 


co the fine of the height of the pole aboue che pyane, a 


Extend the compaſles from the ſine of go gr. Vato 51.27 


20, the ſine of the latitude,the ſame cxrent wil reac oy 
q 2 rhe 
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the ſine of go gr. the complement of rhe 1nc}1nation of the 
planc to the horizon, vnto the fine of 30 gr. 12m. 


Or as che line ot go gr, 
co che coſine ot inclination of meridians: 
So the tangent of the latitude (plane. 
to the rangent of the height of the pole aboue the 


Extend the compatles from the line of go gr.vnto the tan- 
gent of 51 gr. 30m. the latitude of the place, rhe ſame cx- 
rent will reach from the fine of 27gr.35 m.che complement 
of the inclination of the two meridians, vnto the tangent of 
zogr.12» Andiuch is PY the height of thepole abou che 
plane, and fuch muſt be the height of the ſtyle aboue rhe 
ſ{ubityiar, 

2 The diſtance of the ſubſtylar troin the meridian 1s here 
;cpreſenced by NN Y the arke of the plane berweene the two 
in:eridians, and may be found by that which we haue giuen 
at rhe firft in the former triangle P FN. For 


Asthe ſine of go 57, 
to the ſine of the ivclination to the horizon: 
So the tangent of the latitude 
to the tangenr of the ſubſtylarfrom the meridian. 


Extend the compalles from the fine of go gr. vato the tan- 
gentof 51 gr. 30 m.the latitude of the place, rhe {ame extent 
vill reach from che fine of 50 gr. the inclination of the plane 
ro the horizon,vato 43g7.55m, And 1uch 15the arke NV 
:he diſtance of the ſubſtylartrom the meridian. 

4 The diſtances of the houre-lines from the {ubſtylar,are 
here alſo repreſented by thoſe arkes of the plane, which are 
here intercepted betwcene the proper meridian and the 
houre-circles, and may be found, by that which we haue g1- 
uen 11 the triangles made by the plane, with his proper me- 
r:d1an and the houre-circles, For the angle ar 7, betweenc 
the plane and the proper meridian, is well knowne to be a 
right angle,andthe fide PF is the height of the pole abouc 
the plane, and the angles at the pole betweene the prope: 


3neridian and the houre-circles are eafily gathered into a Ta- 


ble, 


in 4 mcidian znclining P12. I25 


-” 


ble, Theangle P NV betweene 7'P the proper meridian of $9” 
:he plane,and P N che gencrall mc<11dian of the place beins I » 
62 gr.25 m, the angle between the proper mer:dian and the 
circle of the houre of 11, will be 77 gr. 


i5 m. and che angle belonging to the , Zjaog.Po.;Arc,Þla,] : 
houre of 1,47gr.25 m1,and {o the reſt of | = |.5, MG, Me 
the angles ac the pole. Then  [ral7p 25166 4 fag 


I 
As the line of 90 gr. I 
47 25j20 41; 


I 
2 
tothe line of the pole aboue yy plane: | 1 
2 
3 


So the tangent of the angle at the pole, 32 25.17 43| 
co the tangent of the houre-line I7 25] $ 58$| 
from the ſubſtylar. 4| 2 25] 1 13 


Wherefore | extend the com patles Merid s wiſts q *.* 
from rhe inc of go gr. vnto the ſine of | 5,** 35} - $10 
30gr.12 wm. the height of the pole a= | $7 35/1% 44 
boue the plane, and I finde the ſame | 7.4* 33-4 40. 
extent to reach 1n the line of rangents 6,57 35/38 2, 
from 77 gr 25 m.vnto 65 gr.4 m.torthe 9 Fs 35,58 3 
diftance belonging to the houre of 113 [49,57 35.05 12 
and from the tangent of 62 gr.25 m. to | 
43 gr. 55 m.tor the houre of 12.as when I found the diſtance [2 
ot the ſubſtylar from rhe meridian, And fo for che reſt of che ”— 
arks of plane berwcene rhe ſubſtylar and the houre-circies, 


Eat -— 


*” IE 
We; _ - 
ſh, Gs Ke $2 > wy ra —_ 


as in the Table, __ 

Theſe arks being thus found, wil ferue ro dravv the {19ure- 20 2 

lines on cither {ide of this plane : Dur {uppoling it to be the X : 
t 


vpper fic, . 

1 I drawthe horizontall iinc C N, {ereing for the me- 
ridian and houre of 12, 

2 Inthisline ) make choice of a center at C\ and thence 
deſcribe an occult arke of a circle repreſenting the plane 
propoſed, = 

3 I 6ndachord of 43 gr.55 . the diftance 5 the tub» 
fiylar trom the meridian, and inſcribe ir 1nco this circle 
from X vnto A, according 2s | finds the proper me ridinn 4 
PF to fall in the fundamencal diagram,and there I draw the # 
line GA feruing for che ſubltylar, 


q y] A The 
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4 The ſubſtylar being drawne, I may inſcribe the chords 
ofthe arkes of the plane trom the ſubſtylar, and draw the 
houre-lines,and {cr VP the ityle,as in the former planes. 


LIFAAP. IX 


16 draw the houre-lines in 4 polar 
declininz Plane. 


- rr ofc planes wherein a line may bedrawne parallel} to 
che axis ofthe world, are called polar planes, becauſe 


that 


2 4 polar declining Plane. 127 


chat line pointerh vnro che poles, and theſe planes are always 
parallel] ro ſome one of the houre-circles.If they be parallel 
to the houre of 6, chey are called dire polar planeszif to the 
koure of 12, they are called meridian planes; and both theſe 


are deſcribed before: if to any other of the houre-circles, 


chey are then called by the name of polar declining planes, 
becauſe of their inclining to the pole, and declining from 
the vertical. 


Theſe kind of planes may be knowne in rthisſort: Firſt 


conſider the inclination of the plane to the horizon, which 
in theſe parts of the world mutt alwayes be Norrhward, and 
morethen the latitude of the place, Then find the declina- 
tion from the vertica!l,Thefe two being kiowne,it the pro- 
portion hold, | 
As the line of go gr. 
to the coſine of the declination: 
So the tangent of the inclination 
to the tangent of the latitude; 
it is then a polar declining plane, otherwiſe not. 


For example,in our latitude of 51 gr.30m. a plane ispro-. 


poled declining from the verticall 65 gr.qo ». and inclining 
Northward 71 gr, 51m. the vpper tace being open to the 


Southeaſt, and the lower to the Northweſt , It I number 


thoſe 65 gr.qo.in the horizon of the fundamental diagran? 
from E vnco ©, and draw the line H C9, it [hall repreſen 
the horizoncallline of che plane; rhen croſtag it ar right 


angles with the plane B Z D drawne through thc zenith, I. 


number77x gr.51m.tor the inclination froin D vatoR, and 
there draw the circle  R ©, this circle fo drawne ſhall re- 
preſent the plane propoled; and becauſe it alſo patleth 
through the pole, it 15therefore a polar plane. Bur tor tar- 
ther triall 1 extend che compalles from the line of go gr.to 
the fine of 24g7,20 ws. the complement of the declination, 
and I find the ſame extent to reach from the tangenr of 71 
gr.51m.the inclination propoſed, vnto the tangent of FI 
gr.zom.which is the true laticude of the place,and therefore 


it 1s a polar plane 
PTY ; Here 
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Here then che ityle will be parall-ll co che plane, and the } 
hoerc-lines parallel] one co the other, as in the mcridian_ 
and diedt polar planes. But chat we may know hoiy co craw 
the houre-lines, and where ro place the ſtyle, we are to 
co1lider 


1 The arke of the plane betwe-ne the horizon 
and the houre. lines. 


In a meridian plane the arke betweene the horizon and 
thc hourclnes,is alwayes equall to the latitude ot the place; 
1112 direct polar 1t 18 an arke of gogr; in theſe declining po- 
Jars 1t 1S greater then the Jatirude, and yet leſſc chen go gr. 
and may be knovwne m this maner. 


Aztheline of go gr. 
to the coline of the Jatitude: 

So tlie line of the declination 
to che coline of che arke betweene the horjzzon and 
the houre- lines. 


Extend the compalles from the ſine of go gr.vnto the ſine 
of 38 gr.30 ms. the complement of the Jatirude, the ſame cx- 
cent will reach from the ſine ot 65 gr. 40 w. the deeltnation 
propoſed, vnto the fine of 34 gr.34m. whole complement 
55 £r.26m.chearkeof the plane berweene the horizon and 
the tubſtylar,to which all che houre-lines mult be parallell. 


2 Theinclination of the meridian of the plane 
to the merioian of the place. 


Cie ſubRylar mm adirect polar plane 1s alwayes the ſame 
Wit nc houre of 12: 1n a meridian plane it is the ſame with 
thc hourc-lme of 6:1n theſe declining polars 1t muſt be pla- 
ccd betweene 12 and6, according to the inclination of the 
meridian ot the plane ro the ious. Ji ot the place, whichis 
thus knowne. 

As the fine of go gr, 
ro cheline ctthe latitude: 
| So 


in « polar declining Plane. 729 


So the tangenr of the declination of the plane, 
ro the tangenr of the inchnation of meridians. 


Extend the compatles from the ſine of go yr. to the (inc 
of 51 gr.zom.the latitnde of the place, the ſame extent will 
reach from the tangent of 65 gr.40 m. the declination propo- 
ſed, vnto the tangen* of 60 gr. and fvch is the angle of incli- 
nation berweene the meridian of che place and the proper 
meridian of the plane, which reſolued into time doth make 
foure houres; and fo the ſubſtylar muſt here be placed vpon 
rhe houre of 8 in the morning, 

This angle being knowne, the reſt of the angles ac the 
pole are cafily gathered. For 1t che houre of 12 be Go gy, di- 
itanr from the meridian of the plane, the houre of x will be 
75 er. and the houre of 11, will be 45 gr. diſtant, and che 
reſt of the houres, as in che Tavle following. Then com- 
ming to the plane, 

r [ draw an occult horizontall line H 9,whercin I make 
choice of a center H, and deſcribe an occult circle for the 
horizon of the plane. 

2 I finda chord of 55 gr.26 mand inſcribe it into this cir- 
cle,from © vnco&, according to the ſituation of the planc; 
ſo the line H & ſhall be che meridian of rhe plane; and there- 
fore the {ubſylar and theme AC croſſing ir ar right angles, 
ſhall be the cquaror, 

3 I coni1der the length of the plane,and how many houres 
I am to draw vpon it, thar ſo I may proporrion the heighr 
of the {tylc4 and I finde by the fundamental! diagram and 
the former tab), that it will containe a}l che houres from 
Sun riling yori}! 1 atrernoone : and therefore the meridian 
of the plane falling on the houre of 8 in the morning, therc 
will be foure houres on the one fide, and fiue on the ochc: 


fide of the ſubſtylar . Burt in all polar planes the heighre 0; 


& 


the ſtyle aboue the inbitylar nwtt be equail ro the dittance 
of rhe chird houre tron the tubſtylar,or about £ of the fourt], 
}oure, or little wore then + of the fiſt houre, and thereupor! 
T allow the hejght of cliis ſtyle to be equall ro CB, which 
you may ſuppoſerto be ten inches, E 
r + 132 
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Becanſe the equator AC 1s a tangent line 1n reſpe& 
of the Radius BC,andthe parts thereof are ſuch as belong to 
the angles berweene the meridian of the plane and the 
hourelines, which angles are ſet downe in the table follow- 
ang, | may finde thelength of cach ſeucuall tangent in this 
IN2ncr. 

As the tangent of 45 gy. 

15t0 the tangent of the houre: 
So the parts of the Radius, 
to the parts of the tangent line. 


The angle ABC berweene the meridian of the plane 
and the houre of 22, the meridian of the place js 60 gr. in 
12% || antrorracanets _ 


in4 polar declining Plane. 


82 30 


ths ta 
_ [Ins Par. 


hmm ag 


78 45 


| 


| 


86 I5 152 57 
oo o[Infinit] 


go 27 
75 96 


131 
the former table, and the Radius B C is 
ſuppoſed to be ten inches; whereupon 
I extend che compaſlles from the tan- 
gent of 45 gr. vnto the tangent of 60 gr. 
the ſame extent will reach from ro 1n 
the line of numbers,vnto x7. 32, which 
ſhewes the length of the cangent eAC 
betweene the ſubſtylar and the houre 
of 18,to be 17.32 cent. The like reaſon 
holds for the reft of the houres, 

5 Theſe lengths being thus found 
and ſet downe in the table, I take our 
17 inches 32cext. and prick them in the 
equator from E vnto A forthe houre of 
12,and 37 inches 32 cext.and prick them 
downefor the houre of 1. And ſo the reſt 
ot the houre-points. 

6 This done, if I draw right lines 
through each of theſe points, croſlin 
che equator at right angles,they ſhall be 
the houre-lines required : and if I ſet 
the ſtyle ouer the ſubſtylar, ſo as the 
edge of it may be parallell to the plane, 
and the height of 1t be ten inches equall 
to the formier Radius BC, it ſhall repre- 
{ent the axis of the world, and be cruly 
placed for caſting of the ſhadozw vpon 
the houre-lines 1m this declining polar 


plane, 


£Y CHAP. 
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CHAP. X. 


To draw the houre-lines in a declining 
mclining plane. 


F a plane ſhall decline from the prime verticall,and incline 
"8 the horizon, and yet not lie euen with the poles of the 
world, ir is then called a dechning inclining plane. 

Of chele there are {cuerall ſorts; tor che inclination being 
Northward, the plane may tall between the horizon and the 
pole, asthe circle B 1 D in the tundamentall Diagram; or 
berweene the zenith and the pole, as B F D: or the inclina- 
rion may be South ward,and ſo be repreſented by B K D, it 
may allo fall either below the interſection of the meridian 
and che equator,or aboue it; and each of theſe have two fa- 
ces, the vpper toward the zenith , and the lower toward 
the nadir; wherein hauing the lacitudeof che place with the 
declination and inclination of the plane , we aze farther to 
conlider, 

7 Thearkeof the meridian betrweene the pole and the 

lane. 

2 The inclination of the plane to the meridian. 

3 The arke of the plane betweene the horizon and the 

meridian, 

4+ Theanghe of inclination betweene bota mer:dians. 

« The height of the pole aboue the plane. 

6 The diſtance of the ſubſtylar from rhe meridian. 

7 Thediſtances of each houre-linc from the ſubſtylar. 

And alltheſe feuen may be repreſented in the tundamen- 
call diagram, as in this example. 

In ourlatitude of 51 gr.30 7. a planc is propoſed, decli- 
ning trom the yerticall 24 gr.zo m. and inclni: g Northward 
36 gr. the vpper tace ly11g open to the Southweſt, the lower 
co che Northeaſt. I: 1 rumbcr cheſe 24 gr.20 mn. in the hori- 
zon trom E to B,andrhere draw the line BCD, ic ſhall repre- 

ſent 


ina declining tnelining Plane. 133 
ſent the horizontall line of the plane: then croſſing ir at 
right angles wich the plane HZ © drawne through the ze” 
nith, I number 36gr, tor the inclination from ,2 ynto 24» 
andthere draw the circle 3 M D, crotſing the meridian in 
the point &; this circle ſo drawne ſhall repreſent the plane 
propoſed; and becauſe it doch not paſſe through the pole, is 
therfore no pojar,bur an ordinary declining inclining plane. 

3 Thearke of the meridian of the place between the pole 
and the planc,is here repreſented by P 4, and may be found 


by refoluing the triangle DN a, wherein the angle ac NV 1s 


knowne to be aright angle, the angle ar D 1s the angle of 
inclination, the ſide DN che complement ot the declinart- 


on,which being knowne, 


As the fine of go gr. 
te the colinc ot declination: 

So the tangent of inclination to the horizon, 
rothe tangent of the meridian betweene the horizon 
and the plane, 


Extend the compalles from the ſine of go gr.vnto the line 
of 65 gr.qom, the complement of the declination, the fame 
extent Will reach trom the tangent of 36 gr. the inclination 
propoſed, ynto the tangent of 33 gr. 39 m. and ſuch 1s rhe 
ark of the meridian N 4 between the horizon and the plane, 
Thisarke Na being compared with che arke IV P, whuci 1s 
the eleuation of the pole aboue the horizon,and 35 here ſup- 
poſed ro be 51 gr.zom. the difference N 2 coinech to 18 gr, 
and ſuch 1s the arke of the meridian required berweene the 
pole and che plane. 

2 The inclination of the plane to the meriaian is here re- 
preſented by che angle Na D, and may be tound by that 
which we hauc giuen 1n the former triazule D Na, For 


As the line of 90 gr, | 

to the {inc ot rhe dechination from the verticall: 
So the line of inclination to che honzen, 

to the coline voi the w1clination po the meridians 


Extend che compallestrom the fine of go gr.vnto the fine 
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of 24 g7.20 ws. the declination of the plane, the ſame extent 
will reach from the fine of 36 gy. the inclination giuen, vato 
the coline of 76 gr, Andſuch is NaD the angle of inclina- 
tion betweene the plane Da, and Na the meridian of the 
place. Or 
As the fine of the arke of the meridian betweene the 
horizon and the plane, 
is to the line of go gr. 
So the cotangent ve of declination 
to the tangent of the inclination to the meridian, 


Extend the compailes from rhe line of 33 gr.30m, the ark 
of che meridian betweene the horizon and the plane, vnto 
che ſinc of gogr.the ſame extent will reach from the tangent 
oi 65 gr.40m. the complement of thedeclination ynto the 
tangent of 76 gr. And ſuch 15 the inclination of the plane co 
che meridian,the fame as before, 

3 Thearke of the plane betweene the horizon and the 
1cridian, 15 hererepreſented by D a, and may allo be found 
by chat which we haue giuen in che former triangle DN a, 


As the line of gogr. 

to the coſine of inclination to the horizon: 
$o the corangent of the declinacion. 

ro the rangent of the plane required, 


Extend the compalles from the ne of go gr.vnto the ſine 
of 54 gr. the complement of the inclination of the plane co 
the horizon, the ſame extent willreach from the tangent of 
65 gr.4o m.the complement of the declination,vnto - ran- 
gent of 69 gr.54m. And ſuch 1s D a the arke of the plane, 
betweene che horizon and the meridian of the place, 

4 The inclination of meridians is here repreſented b 
:heangle 4P6. For if I let downe a perpendicular Pb from 
:he pole vnto the plane, this perpendicular ſhall be the me- 
rid1an of the plane;and we ſhall haue another triangle 46 P, 
wherein the angle atb isa right angle, becauſe of che per- 
pendicular,the angle at « isthe inclination of the plane ro 
themeridian of the place, and the {ide P 8 15 the atke of the 

meridian 


- ——— 
——  — — — Ct ——— 
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meridian betweene the pole and the plane, which being 
knowne, 


As the coſine of the arke of the meridian betweene the f 
pole and the plane + Þ 

1s to the ſine of go gr. | 4.1 

So the cotangent of the inclination to the meridian, Ws 4 

to the rene of inclination of the meridian of the ”v 

plane to the meridian of the place. LI | 


Extend the compaſles from the fine of 7 2gr. the comple- 
ment of the arke Pa, betweene the pole and the plane,vnro Pt 
the line of go gr. the ſame extent wil reach from the tangent ky 
of 24 gr. the complement of the inclination of the plane to |: | 
the meridian, vnto the tangent of 14 gr, 41 #9. And ſuch is | 
the angle « Pb of inclination betweene the meridian of the 
place and the proper meridian of the plane, which reſolued 
into time,doth make about 59 minstes, and fo the ſubſtylar 
muſt here be placed neare the houre of x afternoone. 

5s Theheight of the pole aboue the. plane is here repre- 


ſented by Pb, the arke of the proper meridian between the Fes 
pore and the plane, and may be found by that which wee _ 
aue giuen in the triangle ab P, For 2 
Astheline of go gr. © 28 
to the fine of the meriaian of the place betweene the. 2 


le andthe plane: | 
So the fine of the inclination to the meridian, 
tothe ſine of the height of the pole aboue the plane. 


Extend the compatles from the fine of go gr. vnto the 
fine of 18'gr.the arxe P 4 of the meridian of the place from | | 
the poleto the plane,the {ame extent wil reach from the line LE 1 
of v64P the inclination of the plane to the meridian of the | 
place,vnto the fine of 17 gr,26 w, Or. 


As the ſinc of 9o gr, 
£0 the coline of inclination of meridians: 


I CG 


So the tangent of the meridian of the 


the pole and the plane, 
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place betweene 


to the rangent of the height of the pole aboue the 


plane. 


Extend the compatles from the ſine of go gr.vnrto the ine 
of 75 gr.19 mm. the complement of aP b the inclinacion of 
che two meridians, the ſame extent will reach from the tan- 
gent of 18 gr.the arke Pa ot the generall meridian between 


che po]. 


and the plane, vnto the cangent of 17 gr.26 ». And 


ach is PE the neght of the pole aboue the plane; and ſuch 
iT be the height of the ſtyle aboue the ſubſtylar, 

6 This diſtance of the ſubſtylar trom the meridian of the 
place, is here reprelented by 46 the arke of the plane be- 
-ween the two meridians, and may be found by chat which 
we had given at the farit in the former triangle ab P, For 


As the ſine of go gr. 


to the line of the inclination ro the merid1an: 
50 the rangent of the meridian of the place betweene 


che pole andthe plane, 


rnto the tangent of the ſubſtylar from che meridian 


of the place. 


Extend the compailes from the fine 
»t go gr,vnto the fine ot 14 gr. the com- 
plementof 64P, the inchnarion of the 
plinc ro the meridian, the ſame extent 
vil: Þ from che rangent of 18 gr.the 
arke + the generall meridian betweene 
the pole and the plane, vnto the tan- 
gent of 4er7.3099. And ſuchais the arke 
0: the plane beriveene the two meridi- 
ans; and ſuch muit bc che diſtance from 
che houre of 12 to rhe {nbſtylar. 


7 The aittances Ut the houre-lines. 


from ile fubſtyizr, are here allo repre- 
ſented by rhote arks of che plane, which 
arc 


C| 


| 


Gr. M. | 


———-< toes | 


88 57 
47 35 
1127 9 
16 31, 
9 41 
$ 3% 
Smbjtyl 
o 6. 
4 42 
19] 9 55 
£9126 5 2] 
7 45 
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are intercepted between the propes meridian and the houre- 
circles. Fer in theſe triangles the angle at b betweene the 0 
plane and the proper meridian is angle angle,the (ide Pb is | = 
the height ot the pole aboue the plane,and then the angles at | 
che pole between the proper meridian and the houre-curcles 


bcing gathered into atable. 


As the fine of go gr. 
to the line of the pole aboue the plane: 


So the tangent of the angle at the pole, 
ro the tangent of the neo from the ſubftylar. 


Extend the compallesfrom the line of go gr.vnte the ſinc * hy 
of 17 gr.26 m. the height of the pole aboue the plane , the er 


ce + +- - » 


*. 
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{ {ame 


133 The #2(cription of the houre-lines 
{anc extent a1ll reach from tne crangent 0 TH8s 41 7%. the 


21G 1c 2 tne Ang belonging r0 che houre of, x , vato the 
tangent or 4. 37 z0 .t0% tle: ArxC of the planc aags the 
\. "ainty lar ind; he houre of 12; and fro the tangent of 29 gr. 
41 9.vnro the tangent of _ 41 tor the houre of 11, and 
© for the rett of the arks of the pjane berween the ſubſtylar 
and the houre-lines, as inthe former table. 

Theſe arkes being thus found, will ſerue for the dtawing 
oF the houre-lines on either fide of the plane: but ſuppoling 
it ro be the vpper fide, I conlider how the lines doe tall in 
-5e tundamentall diagram, and accordingly 

i I drawan deculr horizontal line DD, wherein I make 
choice of the center C, and thence draw an occule circle for 
me horizon of rhe planc. 

2 I finde achord of 69 gr.54 4. the arke of the plane be- 
rxcenc the horizon and che meridjan, and inſcribear'into 
thizeiree-trom D vato-a; andtherc draw the line Ga for 
hehoury of 1h 

3 Thuge athord of 4gr:30 m.the arke of tire plane be- 
rycenctihe rwo meridians, and inſcribe it 1mto this Circle 
or 4 wvnrodb, and there aſe FIRE: UN Ch for the inn- 
uh" : The ſubſty = Demg drawne, Tn may Inicribe che chords 
of he arkes of rae plane from che fubſtvlar, and dravy tie 

mr nes,ondfcryp tic ityle aS:n theo — 


21 ſortna coxnumple of 4 Plane fauing vetweene 
the pole and the 227th, 


I pkemancr tin our laarmice Pianc bY propule -d dec|i- 
110g from! the  varcecall 24 g7.20 2.45 betore,bur 1 inclnmg to 
the — IHWHR L £r.40 mNorthward,the vpper iacc being « ope 
to the Sou:hwoft,r ac | 19\Ver £O cheNorthealt thus planc roll 
be here repreterted by the circle BFD,crofiing the meridian 
2:he poizt a,beryycen the pole and the zenith,andthe pro- 
per mer:dian of tis plane, by the pzt. endicular arke Þ ec 

Then inthistrjangle D Ng ki --;1ng the ſide DN the 


comple= 


—— ——— 
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complement of the declination, with the anple of inclina- 
nation to the horizoy at D, and the right angle atN, theſe 
former Canons will gue Nd the arke of the meridian bc- 
eween the horizon and the plane to be 74 gr.20 5; and ther- 
fore Pd the arke of the meridian hetweene the pole and the 
plane will be 22 gr. 5om.thciangle D a N of the inclination 
of the plane tothe meridian,will be found to be 66 gr. 29 m. 
and Dd the arke of the plane berween the horizon and the 


meridian 83 gr.36 #5. 


Againe, in the triangle Ped knowing the fide Pd the 
arke of the meridian berweene the pole and theplanc, with 
the angle of inclination to the meridian at 4, and the right 
at e, theangle dP eof the inclination of the two meridians 
will be found to be 25 gr.17 99. and Pe 
the height of the pole aboue the plane 'Dectinatro 24 20; 
to be 20 gr.5&m, and de the diſtance |/uclinatio 75 40 
of the ſubſtylar from the meridian a- Diff.meri.|$3 36 
bout 9 gY.3 2 3. ; diſt. ſubſty 9 321 

L aftly,hawing found che height ofthe Alti.Styl.|120 50 
pole aboue the plane, and, gathered the | | | 


angles at the pole, the arks of the plane 'T Ang,Þo.[Are,Þ!a.j 
© 


 HORS> —— 2 ——— __— — : 


from che ſubſtylar co the houre-lines | © Gr. M. |Gr. M. j 
w1ll be as 1n this table. "5 — 
; C I7j/70 56 

This dene, it we conlider how th hs: / 

© | 970 1744 47 


lines doe fall in the fundamentall dia- 
gram, we may there ſee how the Norch 


| Ii40 17,16 43 

7 TY - 
u a2DOoue the "EF fa 

oic 1seleuated ab low Ce (1225 19\ 9 22 


& the South pole aboue the vpper face | © 17. 3 41 
of the plane, and accordingly make 1d Saif l 
choice of a center,draw the horizontall, | | 4 43) 1 _ 


y meridian, the ſubſtylar,& the houre- 19 43] 7 16 
lines, and ſet vp the ſtyle as in the other 3, _=_ 
lanes. [| HEINE 50 
P | 5149 43/22 46; 
A third example of a Plane inclining | 6154 45 2 "i 

to the Southwaryd. WAG 3.0 2 50, 


If in ourlatitude a plane were pro- 


\. 2 poſed 


BM 
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poſed declining from the verticall 24 gr. 20 7.25 before, bur 
inclining to the horizon 14gr.20 #.Sourhward, the ypper 
face being open to the Northeaſt, the lower to the Sourh- 
weſt, this plane fhall be here repreſented by the circle BXD 
croſſing the meridian in the point f berweene the equacor 
aud the horizon, and the proper meridian of this plane by 
the perpendicular arke Pg let downe from the pole to the 
plane,neare the houre of 11, ar the North part ofthe hori- 
Zon, as may partly appeare by the neareſt extent of the com- 
alles, 
f Then in the triangle BSf, knowing the ſide BS the cople- 
ment of the declination, with the angle of inclination to the 
horizon at B,and the right angle at $,we may find Ff the ark 
of the meridian betweene the horizon and the plane ro be 
13 gr .6 mm. And therefore Pf the arke of the meridian be- 
tweene the pole andithe plane tothe _— 
Southward 115 gr.24 9, but 64 97.36 m. Declinat alt 20 


— 


to the Northward , the angle BfS or |{#climatio14 20 
DFfN of che inclination of the plane to diff. merid\13 27 
the meridian,will be found 84 gr. 9.#s; & diſt ſmbſty12 8 
Bf or Df the arke of the plane between Alt, Styt. o4 O 
the horizon & the meridian 66 gr.20 mw. | 

Again, in the triangle Pg f knowing |= Ang.Pojarc.Plz} 
the {ide Pf the arke of the meridian be= 5 or. M. Gr, M.| 
tweene the pole andthe plane, with the | $176 331/75 6) 
angle of inclinatio to the meridian at f, | 71x 33|58 56} 
and the right angle at g,the anglcfPg of | 8/46 33143 30] 
the inclination of the rwo meridians wil j 9131 33 28 55 
o 
I 


be found to be 13 gr.27 w. and Pg the [10/16 33j14. 58 
height of the pole abouc the plane, a- 11} 1 33] 2 25 
bout 64g7. and fg the diſtance of the | |/4c744|Smbſtyl 
ſubſtylar trom the meridian 12 gr $ x, 12.13 2712 $8 

Hauing found the height of the pole 128 27/25 57 
aboue theplane, and gathered the an-= | 243 27149 23 
gles at the pole, the arkes of the plane | 358 27155 39 
from the ſubſtylar ro the houre-lines | 473 27/71 41 
will be found as1n this table, |_5 88 27188 15 
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The aeſeriptian of the Tropiques. 


This done, if we conſider how the lines do fall in the funda» 
mentall diagram, we may there ſee how the North pole is ele- 


uated aboue the vpperface, andthe South pole aboue the 


lower face of this plane,and accordingly make choice of the 
center,draw the horizontall, the meridian ,the ſubſtylar,and 
the houre-Jines,and ſet vp the ſtyle as in the former planes, 


CHAP. XI. 
To defcribe the Tropiques and other circles of de- 


 Clination in an equinoFiall Plane. 


'Veh circles as are parallell to the equinoGuall,and yer fall 
within the tropiques, may be deſcribed on any plane by 


| help of theſe lines of proportion, bur after a differcnct maner, 
according as the ſtyle ſhall be either perpendicular, or parallel 


ro theplane, or cut che plane with oblique angles, 

In an-cquinoQtaall plane where the ſtyle 1s perpendicular 
co the plane, the tropiques and other circles. of declination 
will be perfed circles: wherefore conſider the length ot the 
ſtyle in inches and parts, and che declination ct the circle 
which you intend co deſcribe in degrees and imn.autes, the 
proportion will hold, 


Asthe tangent of 45 gr. 
to the length ot rhe ſtyle: 
So the cotangent of the parallell, 
_ ro the ſemiglameter ot his circle. 


Suppoſe the length of the ſtyle aboue the. plane to bc 
10 inches, and that it. were required to finde the ſemidiame- 
tcr of the tropique,whoſe declination 1s knowne to be 23 27. 
30m; extend the compalles from the tangent of 45 gr. vnco 
the tangent of 66 97,30 #5; the ſame extent will reach 1n che 
line of numbers from 10 vnto 23, which ſhewes the {em1- 
diameter ofthe cropique to be 23 inches. So it the-declina- 


tzon.be 20 gr. the ſemidiameter.will be 27 inches 47.cent; i 
© 5 3s 
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£5 07. then 37.323 if 10 gr, then 56.71; if 5 or. then 114430; 
and {oin the reſt. | 
Or 1t 1t were required to proportion the ſtyle ro the 
plane, 
sthe tangent of 45 gre 
:othe tangent of the declination: 
SO the ſemidiameter of the plane, 


tothe length of the ſtyle, 


Rat | As it the ſemidiameter of thegreareſt parallell ypon the 
FT plane were but lix inches, and that parallell ſhould be the 
*; — ftr degree of declination : extend the compailes trom the 
WA rangenr of 45 Fr. vito the rangent of5 gr. theſame extent 


wilrcach in the line of numbers from 6.00 ynto about o. F3, 
which 


and tircles of deelination, 143 
which ſhewes chat the I-ngth of che ſtyle muſt be 53 parts of 
an inch dm:ded into 100; chen the lengrh of che ftyle being 
knownc, the ſetiidiametecr of the other circles will be found 
as before, 

I begin here with the fift parallel, and thence proceed 
vnto the tropique,becauſe the ſhadow of the reſt neare the 
equinotttalwould be onerlong,and the equinoGtill it ſelfe 


cannorc be deſcribed. The parallels of North declination. 


arc tO be fer on the North face, and the parallels of South de- 
clnation onthe South face of theplane. Neicher need thete 
parallels co be drawae 1n full circles, but onely co the hort- 
zonrall lnze,witich ſhall be deſcribed 1n Cap.xviij. 

Hawng by theſe meariesſet vp the ſtyle to his true height, 
and drawne the circles of declination , if we ſhall place rhe 
plane fo as1t ſhall make an angle with the horizon equall to 
the coplement of the latirude,and then rurne it vntil che trop 
of the ſtyle cat the ſhadow ypon the parallell of declination 
belonging roy time,the meridian of the plane will ſhew the 
meridian of the place, and the ſhadovy of the Ryle the houre 
of the day,with our che help of ainagacticall needle, 


CHAP. XE&Kk 


Todeſcribe the Tropiques and other circles of de- 


clination in a polar plane. 


N ali polar platrc whether the be para:lct ay tic INCridian 
L to the circle of the houre of 6, or otherwite dechning , 
the equinoctiall will be a right line, but TC EXOPIQUES and 
other circles of declination wil be {e{tions Eyperbolicall, ati 


be thus deſcribed. | —- 
Conſider the lengili of rhe ſtyle, rhe decimation of the 


Is 


parallel], and the angle at the pole betweene tie ſubſtyta 
ind the huure-line, whereon you menne to acleribe the par 


ralleP, 


w 
4 


4 
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144 The deſcription ofthe Tropiques 
If you would find where the parallels doe crofle the ſub- 
ſtylar; | 
As the tangent of 45 gr, 
to the tangent of declination: 


$0 1s the gy] of the ſtyle, 
to the diſtance of the parallell from the equinoQiall. 


As in the example of the. polar plane, where the length 
of the ſtyle BC was found te be 1 inch G1 cexs, if you de- 
fire to know the diftance betweene the equinoQiall and the 
tropique ypon the ſubſtylar line:extend the compaſlles from 
the tangent of 45 g7. vnto the tangent of 23 gr. 30 w. the 
ſame exrent will reach in the line of numbers from 1.6x 
ynto 0.70; and therefore the diſtance required is 70 parts 
of an inch diuided into 100. The like reaſon holdeth for 
all other parallcls of declination croſſing the ſubRylar. 

Bur it you would finde where the parallels doe crofſe any 
other of the hourc-lines, firſt and the diſtance betrweene 
the axis of the tyle and the houre-line, then the diſtance 
berweene the equinoGtiall and the parallel}, both theſe may 
be repreſented in this maner. 

On che center B and any ſemidiameter B D deſcribe an 


ky occult arke of a circle, and therein deſcribe a chord of 23 gr. 
bus, 30m. 
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39m. from D vnto T, with 
{uch other intermediate de- 
clinations as you intend to 
deſcribe on the plane, ſo the 
line B D ſhall be the equa- 
cor, and BT the tropique, 
and the other intermedjiare 
lines the lines of declina- 
t10N, | 
That done,conlider your 
plane, which tor example 
mav be either the meridian 
or Y declining polar plane, 
wherein hauing drawne 
both che equator, and the 
houre-lines as betore, firtt 
take our the height of the 
ſtyle, and prick that downe 
1n this equator from B vnto 
C; then take out all the di- 
ſtances, hetweene B the cop 
of the ſtyle andthe {enerall { FF / | 
points wherein the houre- | 
| lines doe crolJe the equator, 
transfer them 1nro this equator B D from the center B, 211d 
at the rermes of theſe diſtances erc<&t lines perpendicular to 
the equaror,crolling che lines of declination,and note them 
with the number of che houre from whence rchey were ta 
ken:ſo rheſe perpendiculars ſhal repreſent thoſe houre-lines, 
and che fcucrall diſtances berween the equator and the iincs 
of declination,thal! gme the ike diſtances between rhe eq'i4- 
ror and the parallelsot declination ypon your plane , V po: 
this ground tolloweth, 


tt. aaa 
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To find the diſtance betwecn? the axis 
and the howre-lines. 


As the coline ofthe houre from the ſubſylar, 
is tothe linc of g9 gr. 
So the length of the ityle, 
to the dittance between che axis and the houre-line, 


| 


ens ad 


As fn the former example of the racridian plane,where 

B © the height of the ſtyle 15 ſuppoſed to be 10 inches, it 
were required to find the diſtance berween # the top of the 
ftyle and che poine wherein the houre of 11 in the morning 
Corh crolle the equator, which 1s here repreſented by Bg,be- 
cauſe 1 15theftt houre from che ſubſtylar , whole angle - 
ene 


VOW- "is ot e dt hows. Po 


and cireles of decl nation; T4 


che pole is75 g7-Excend the compallesfrom theſineof r5 gr. 
the complenient of the fift houre trom the ſubſtylar,vnto 
the ſine of 90 gr. the ſame extent wil reach from 10.00 1n the 
line af numbers vnto 38.64; and therefore the diſtance B 5 
berween che axis and the houre-line,is 38 inches & G4 cenr. 
and may be called the ſecant of the houre, Then in the re- 
Qangle B5T, hauing che {ide B 5,andche angle of declina- 
tion.at B. | 


To finde the diſtance betweent the equinoCFiall 
and the parallel]. 


As the tangent of 45 gr. 
co the tangent of the declination: 
So the diftance berweene the axis and the houre-line, 
rothediſtance berween the equinodiall and che parallel. 


Extend the compatles from the tangent of 45 gr.vnto the 
rangent of 23 gr.3o m.the declinari© of the tropique, {o'the 
fame extent willreach in the ine of numbers from 38,64,the 
diſtance between the axis and the btc hour :-line ynto 16.80; 
and therefore the diſtance 15 16 inches and $0 ceart, The like 
reaſon holderh for all chere{t, which may be gathered and 
ſcr dovine in {uch a Table as this which followeorh, 

W herein I have ſet cowne theſe diitances tor feuerali dee 
clinations, tor 11 gr.30 mn. for 15 gr.55 m. tor 20pr 129. for 
21 07 4I Pr. and jor the declination of the Trop1que 23 7re 
30 m. which may be applied to tlic like declinations ur all 
meridian and dir:& po'ar planes, 

As in the tormer example of the polar plane, where B C 
the height of the {tyle 15 tound to be x inch 61 cext.if it were 
required co find rhe diitance betweene B the rop of the ſtyle 
and the poinrs wherein the houre-lines of 7 1n the morning 
or 5 aftcr noon,do crolle the equator (which diſtances, I cal- 
led the fecants of chiofe houres,) either you may extend the 
compatlies from the line of 15 er. the complement of c!:c 
houre tron the tubltylar vnto the line of go gr. ſothe fame 
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extent \wilreach in tr hdibie of numbHe i5fp Om 1.61 the length 
of che |} Lyle, n 11t jo'6 4, according to the tormer Canon, Or 
elfeyou may make vie of the former Tavle, exrencing the 


compalles in He 1 'ncotnumbcrs from 10.00 the length ot 


the ityle in che Table,vnto 1,61 che length of rhe {tyie be- 
10nging to your plane, fo the ſame cxtent {hall reach from 


irom 38.64. chetecant mn the Table, vnto 6,21, and tuch 1s 
4OUr {car required, the diltince beta cence the cop 9t rhe 


* 
{S; 


x. 
r Re. 
X- 3 


tor dravyne as before, if you | I An. = [ an? Secant) Irop, 
would draw the tropiquesin | = iGr.MIln, P,|In, P. in | 
rhe polar plane, lookewto |, == _olx £35: 0 
the Table, and take 7 cent, 7 = Ml 4311 63Þ 72 
our of the line of inches,and |,, 4'30 os 931 g lo 78 
pricke chem downe IN the | 0 345 F$ 6112 279 vol 
jubſtylar on eithcr ſide of the | & 4'6o 02.9 3 22/1 40 
equator, and ſo 72 cenr. on ; 575 0's _ _ bor 


axd circles of declination . ] 4 9, 


ityle andthe poinr of interſection, whereim the fit houre” 
line from the ſubſtylar doch crotle the equator, 

Again,the fame extent will reach from 16.80 the diltance 
;n the Table belonging co the fite houre-line berweene the 
equa:orand the parallel! of 23 gr-30 m.dechination,vnto 2.70 
for the iike diſtance vpon your plane ; and fo for the rcit, 
«hich may be gathered and fer downe in a Tavle, 

That done, and the equa- 


the firſt houre,and 80 on the © — 

iccond hourezand 2 inches 70 cent.on the tft houre fron: the 
{ubitylar, andthe reſt of theſe diſtances on their {eueral! 
hovre-lines, and then draw acrooked line through all thets 


 E- -BY VO z A , a bs » 2 » Þ 4 Wh Ws "3 > fl _ 
DUNITS: 2 {0 as IT IVaseSs NO angles, the live jo drawne all 
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To deſcribe the Trepiques and other carcles of 
declination m ſuch a Plane as is neither 
equinochiail nor polar. 


N Planes nuther equinotialt 107 potar, the equator 4 1! 

be arizhtline, the rropiques and other parallels of qr l:- 
nation will be conicall ſections, ſome of them parayoicet!, 
ſome cl{jpticali, bur che moſt of them hyperbolica'l, 

To finde the points of interſection of thele parallels wr 
the houre-l;ncs, wee arc to confider, firlt trig jengri o, £ 


ou 
\ ) 


ik : 
x +! 
: . 
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axis of theſyle in inches and pares of 1nc"cs; ſecondly the 
kheighr.of the ſtyle aboue the plan. 4 hirdiy the angles at ths 
pole berweene che proper nicrid1an and the houre-circles. 
Thee being knowne, will help vsto tnd,firſt the angle be- 
eweene the axis and thic hor.r.-Jlineson che plane ; and then 


the diſtance berween the cencicr and the parallels: both theſe 
may be repre{cnred mm this maner. TT 
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er the angle AB Che made cqual to the ſtyle belonging 
6 your plane, ACrtheſubſiylar.B C the avis of rhe ſtyle, ABS 
the length oithe ſtyle perpendicular to the plane, Then ha- 
uino drawn intel i e 3D'perpedicular ro the axis on the ce:er 
3,8 any ſemidimeter B D deſcribe an occult ark of a circle, 
and tierem inſcribe a chord of 23 gr.zo m.tromDvnto T,on 
eittioriide ihe line with ſuch other intermedtace dechn2- 
1003 45 you intend to deicribe on the plane, fo the perpen- 


: 43 
"cular 
 * *G inns 
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dicular B D ſhall be che cquaror, and BT rhe trop:ques, and 
the other intermediace hnvs the parrii]-1s of declination, 
Wherefore you may tacxe one the diſtance © V trom the cen- 
ter to the equator, and pricke it do.vne on the ſ1bitylar of 
your plane from che c:ncer ar C vivo YH the hae drawne 
through Y perpenuicular to your fnvoitylar,ſhal be the equa- 
ror of your plane, 

That done,take the diltance of eoch honre-line betweene 
the center and the equaror ot y>:r plane, and pricke them 
downe in the equator of this fy ure,trom the center at C,no- 
ting the place, where they croile the equacor, with the num- 
ber belonging to the houre , and drawing the houre-Lnes 
from C chrough the lines ot declina_ ion. 

Or having the Se&or you may draw an occul: line CE 
perpendicular to the axis B C, and therein pricke doiwne the 
tangent of the height of th: ſtyle aboue the plane, irom C 
ynto E.Then draw che line E F parallel] co che axis, crothing 
che ſubſtylar produced in the point F, this line EF will be 
the line ot ines vpon the Sefor, and therein you may pricke 
downe the fines. ot the complement of the angles at the pole 
from E toward F, and draw the houre-lines by thoſe points 
through the lines of declination, ſo the angles art C borween 
theax's B C and thoſe houre-hnes, ſhali be the angles be- 


- 
ger, 


tweene the axis of your ſtyle and the hourc-l1ne; on your 


plane, and rhe feuera!! diſtances becweene che point C aud 


the lines of declination, ſhall give you che lice diftances be- 
tweene the center, and the parallels of declination vpon tae 
houre-lines in your plane, Vpon this ground 1t {oltoweth, 


1 To propertien the ſtyle unto the plane. 


Confider the height of che ſtyle aboue the planc,and clic 
length of the ſuvſtylar berweene the center and the pli-e 
which you imrend 1or the crop1que, If it be the rropique 
whach 1s tartheſt trom the cencer,adde 113 gr. 309%:!f the nea- 
rer trop1que,adde 66 gr. 3097 vnto the height of the ilyle,the 
remainder vato 180 gr.ſhail giue you the alcirude of tne SU 

aDous 


aoue che plans when he commech to rhar tropique, As in 
] 


Sunmer Tropique. Then 
As the fine ot 66 gr.30 2, 
rothe hne of che Sunnes altitude: 
So the lengrtn of che fubſtylarline, 
roche [{ngch of che axis of the ityle. 


band "- — —— 
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As1n the firſt example of the declining vercicall , where '"\Þ 
the height ef the ſtyle was found to be —_—_ 3 _ and is p 
here repreſented betore pag. 150. by the angle BC'S; adde 
ro this height 113 gr.30 mw. for the angle CB S, the ſum wil , 
be 148 gr.3 w.and che remainderto 180 gr.wilbegr gr.5 7m. 
and ſuch 1s the angle B S& C of the altitude of theSun abouc - # 
| theplanc,when he cometh to be in the tropique of 5, which k 


15 here the fartheſt cropique from the center. 

Then ſuppoling the length of the {ubſtylar line betweet: 
che center and che place which is fit for the fartheſt cropique 
ro be about 21 inches, extend the compalles trom the {ine 
of 66 gr.z0m, vnto the line of 31 gr, 57m. the ſame extent 
will reach in the line of nuinbers from 2x ynto 12.11,and ſo 
che length of the axis of the ſtyle ſhould be 12 inch. 11 cexe. 
Or it may ſufhce ro make ir 1ſt r2 inches, as a more eaſie 

round for the reſt of the worke. | 

Bur if it were required to proportion the ſtyle ynto the 

lane,fo as1t way caſt the ſhadow ro the ful legth of the (ul; - 
Rylar line ar all crimes ot the yeare, you may then con(ider 
the Sunne in the tropique, which 1srto be fer neareſt vnto 
the center, and adde 66 gr. 30m.vnto 34cr.33 m. lothe re- 
mainder vnto 180 er.will be p8gr.57m. And it you extend 
the compatles from the fine of 66 gr.3o mz, vnto the ive of 
78 gr.57 m. the {:me exrent will reach jn the line of nuinbers 
from 21 vato 22.47 torthe lenorh of the ax.s of che {{yle, Z 


{ 


2 Hauing the length ef the axis,andthe h:ight of the ſiyle 
abone the plane, to find the length of the 


ſiaes of the ſtyle. . 


The ftyle of a plane neither equincdtiall nor polar, may 
be either a {mall rod ot 1ron fer paralle!] to the axis ot the 
world, or perpendicular to the pjane, or elle athin plate ©: 
iron or brafſe made in torme ot a rectangle iriangle £ A C, 
| with the bate BC parallell co the ax1sot the world , the 1:0 
| A B perpendicular to the plane,& the ſide AC rhe fame witl 
the ſubſtylar line,whercin knowing BC,and tae angie BA C, 

V As 
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A © ne fine of 90 __” 

ro the length of rhe axis 
3o the fineof the hc1gnt ot che ſylc, 
tothe length of the perpendicular {1de: 


And ſo the coſine of the height of the ſtyle, 
o the length of the fab; lar ſ1dc. 


Thus 1n the former example, the length of the axis being 
:uppoſcd ro ber2 inches, and the height of the ſtyle 34 gr. 
33 0, JOXT end the compatles from the fine of 90 gr. (or eli: 
from the line of 5 £7.45 m.)vnto 12 in tne line of numbers, 
rhe fine extent will reach from the {ine of 24 £7.33 9. vnto 
G,CO MN: lhe Inc of numbers tor the leagth of tne peroondt- 
cular 1:42, and from the line of 5.5 97.27. ,VNTO 9.88 tor rlie 
Wl Fl of the ſubitvlar lide. 


3 To find the diſtance between the center and the equito;. 
wpon the ſubſtylar line. 


this here repreſented by CT and may be found by re» 
olnno the rectangle triangle CB), 


As thc colitic of the height ot the ttvle, 
15tO the line of go er. 
So the length of the ax1: 
to thed; ſtance ot the cMaror 011 the centc:. 


S 


t xrend te compaile: ow the fine of 55 gr. 27 m.v.ito 
*he fine 0590 gy, the ſame extent will reach in © line of 
Uber from 12 rnto 14.57. Wherefore if you take 14 inc#). 
$7 cent and pricking them down on your {vbitylarline fro C 
Vito Y rang "a Func through croſſing the ſibQylar ar righ” 
MIO 105, fi co drawne hall be rhe « equator, 


4 To find tht angles contained between the equator 
and the rawre-lynes pon your plane. 


Theſe angles made by B Y and the houre-lines, are com- 
Pe 


end circles of declination. .I55 


lements of thoſe which are ar C,berweene B C the axis and "\ 
thoſe ſeuerall houre-lines, and depend ypon the angles at | 
the pole, berween the proper mgridian and the houre-crcles. 


A the fine of go gr. 
to thecoline of theangle at the pole: 
So the corangent of the height of the ſtyle, 
to the tangent of the angle berween the equator and 
the hourcline. 


a 
— 
LT” ED * 


In ourexawple the height of the ſtyle is 34 gr.33 ». and 
the proper 11eridian taljlech ro be the faine with the circle of 
rhe ſecond hovre atter noone, whereupon the angle ac the 
pole, betweene this proper meridian, and the circles of the .” 
houre ot 1 on che onelide,and 3 on the other {16c, wil be 15 | 
gr; ſo bet ecn thismeridian and the houre-circlesvt 12 ang 
4,the atigle will be 30 gr.&C. as in the Table. 


_ An, PoArcPlaſan.Equ Cy C $\/C 6! 
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It then it be required ro find che angle, which the houre- 
line of 4 after noone doth make with the plane of the £quia- 
cor, that is the angle C 4 B contained berweene the houre- 
line C 4 and che line B g, drawne trom the top of the (t+!- 
vito the interletio of the houre-line of 4 with the cone! 

Pacend the compaties from the line of 90 gr.ynto © EPL 
of 60 7, the compienient of the angle at the pol, the 7 
extent wilreach {fromthe rangentot 55 grat7 mite cor ole 
ment of the height ofthe polezynro the tanger of 528 £555 w, 

v2 _ 
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156 The deſcriptio;s of the Tropiques 
and ſuch 15 the angle C 4 B in the diagrain Pag.Igo. - 

Or in crofſe-worke, 1t 1t were required to finde the angle 
C 9 B, looke into the Table for the houre of 9, and there 
you ſhall tind che angle at tiie pole.to be 75 grzand if you ex- 
rend che compatlles troni the fine of go gr. vnco the tangent 
of 55 27.27 me the ſameextent willreach trom che ſine of i5 
gr.che complement of 75 gr.vnto the tangent of 20 gr.36 #3. 
and ſuch is the angle C 9 B,made ar the equator betweens 
the line B 9 drawne from the top of the ſtyle,and the houre- 
line C 9 drawne from the center, The like reaſon holdeth 
for the reſt, which may be found and ſer downe in a table: 
then may you either draw theſe angles at C in the former fi- 


gure more pertettly, and thence finiſh your worke, or clic 
proceed 


3 To find the diſtance betweene the center and the paral- 
tels of declination. 


The dittances betyweene the center and the parallels of de- 
clnation, may be tound by retoluing the triangles ntade by 
he ax:s BC,the lines of dechnation,and the houre-lines, For 
awing the angles artche cquarcor, and knowing the declina- 
{ton of the paralie!], 1t the paralle!l ſhall tall berweene the e- 
quator and che center, adae the declination vnto the angle 
2t the equator; or 2+ 3t ſhall tall withour che equator, take rhe 
dechnation our of rhe angle at the equator, {o ſhall you haue 
the angle ar the paralle!l, Then | 


As the ſine ofthe anglear tlic parallel], 
tothe coline of the deciination: 
Sothe length of rhe axis of the ftyle, 
to the ditance between the center and the parallel, 


» 


Thus 18 our example,the angle at che equator belonging 
to the houre of 4 atter noone, was found before to be 51 gr. 
309m: 1t you would hnd the diſtance between the center and 
Ne equator,extend the compalles fr the line of 51 gr.30m, 


YBto 
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vnto the ſine of gogr, the complement of the declination» 
the ſame extent will reach in the line of numbery, from 12 
vnto 15.33, and ſuch is the diſtance vpon the houre-line 
ot 4 berween the centcr and the equator, 

It you would finde the diftance vpon this houre-line,be- 
tween the center and the inner tropique, whoſe declination 
15 knowneto be 23 gr.3o mm. ade declination to the an- 
gle ar the equator, ſo the angle at the parallell wil be 75 gr. 
wherefore extend the compaſles from the line of 75 gr. vnto 
the fine of 66 gr.30. the complement of the dechnarion, 
the ſame extent will reach in the line of numbers, trom 1 2 
vnto 11.40, and ſuch is the length of che houre-line of 4 
betweene the center and the rropique of Y. 

It you would finde the diſtance ypon this houre-line be- 
eiveen this center and the tropique of B, which 1s here the 
fartheſt from the center,rake the declination out of the angle 
atthe equator, fo theangle at the parallell will be 28 gr. 
wherctore extend the compatles from the fine of 28 gr, vato 
the line of 66 gr.30 ms. the ſame exrent will reach M the line. 
of numbers, from 12 vnto 23.44,and ſuch is the diſtance be- 
rwecne the ccnter and the rropique of &5 vpon thus koure- 
lineof 4. The like reaſon holdeth forall the rett, whach may 
be gathered and ſe: downe in a table. 

T har done and the equator drawne as betore,xt you would 
draw the tropique ot 5, looke into the table, and there fie 
ding vnger the title C & the diftance of the lubiltylar be- 
rween the centcr and the parallel 0! > to be 26 inch,o cent, 
take 20 inch.Yo cent.out of the line of 1cne5, and prick them 
cowne 1n the {ubſtylar of your plave trum Gvnto 5, 

Or if ether the center tall without your plane,or the ex- 
tent be roo large tor your compalles, JOU 1MAy Pricke downe 
the difference berweene C2 and TS. As here the aſtance 
CY berween the ccnrer & the equator 1814.57, tne diſtance 
C S 20.80,the dittcrece 6,2 3,thcriore taking 6 1nch,23 cert, 

ricke them downe on the fubflylartrom V yaro S,and you 
(hall have the ſame interſeCtion of the trop1que ana the tub- 


&vlarzas before;& che like reaſon holdeth tor pricx;ng down 
; Y---3 #11 
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158 The defeription of the Signes 
{ -hercft of thale diſtances on their {ceuera}] houre-lines 
Then hauing the points of interſection berweene the 


oure-lines and the paralle]l, you may ioynethem all in a 
crooked line withone making of any angles, the line ſo 


erawne ſhall be the tropique required, And after this maner 
may you draw any other parallell of declination , whereot 


- G61 Rouge cxamples in the moſt of the former Diagrams, 


CHAP. XIII, 


16 deſcribe the parallels of the Signes in any 
of the | former Planes. 


He equator and the tropiques before de{cribed, ao ifet! 

che Suns entrance into 4 of the S1gnes,tnae cquator into 

\ and =, the one tropique into S,and the other into w, the 

-eft of the 1nterimediace S1gnes will be deſutbed in the farms 
1.ancr as che tropigues, if firſt we know their declinac:on. 

The maner of handing the declination noc onely ot tic 

»eginning of the Signes, bur of all other points of rhe eclip- 

*1qUCziS before {ct downe 11 2.Prop, Aſtrovwewicallzpag.52. by 

v hich you may finde the declination of the beginning of &, 

wn,2nd x to berlgr.zo m.mnd of I,N,fand 33tobe 20gr. 


:2m. It then you inſcribe the chords of 11 27.30 ms, and of | 


20 gr.12 m.into the former tigure B DT Pag.145. from D 
toward 7, the lines drawne trom B through the termes of 
thofe chords thall be the Signes required, 

And with theſe declinations, the height of the ſtylz,and the 
icngth of the ax:s, you may hnde the angles at the parallel], 
and then the diſtances between the center and the parallel, 
which being pricked downe vpon their {cuerall hourc-lines 
thall gme you the points of tnter{ection, by which you may 
draw the parallels ot the Signes, as in the figures belonging 
ro the polar planes, 
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67:5 paraile's of ths length ofthe ay, 1539 


GCILAP. XX Ve 


To deſcribe the parallels of the lenaty of the day 
in any of the former Planes. 


þ Airs length of the day will alwayes be 12 houres long 
when the Sunne cometh to be in the equaror, and this 
holdeth in alli lacitudes; bur at other times of the yeare the 
fame place of the Sunne, wil not giuethe ſame lengrh of che 
day 11 another lztirude;wherefore the latitude being known, 
WC arc firit 


To find the declinition of the Sunne agreeing to the 
length of the day. 


Conlider the difference berweene the length of an equi- 
20Ctill day and the day propoſed, and turne the tine 10:9 
degrces and minutes. 


As the ſine of go gr, 
15to the ſine of halfe the difterencec; 
So the corangent oi the laticude, 
o rhe tangent of the declination. 


As if the lenpth of the day propoted were 15 hours, rt 
difference berweene this and an cormoctiall day (vehoſe 
icength 184 aayes 12 houres) would be three NoUares, vwincly 
maxe 45 gr. and the halre difference js 2397.30 m;Wherefre 
excend tize compalies tro'n the {ins of go or. vato the fans 
gent of 38 gr.39 m.tie complement ofthe laricudegthc {ave 
excent wilreach from the fincof 2207.30 mynto the tangent 
of 16 gr.55 1, forthe declinaticn ot the Sunne ar {ich time 
asthe length of the day is either 9 or i5 houres; and from 
ctheline of 30 gr.vnto the tangent of 21 gr.49 #4. for the de- 


flination belonging to 8 or 16 houres, and trom the ttae of 
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160 Parallels of the length of the day. 
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15 &r ,VAntO the cangeric of 1 |S 4LE 8 m.for the declination be- 
longing to 10 or 14 houres, and trom the line of 7 gr, 30m. 
vnro the tangent of 5 gr7.56 m. tor the dechnanon of the Sun 
hen rhe length of the day is either 11 or 13 hovres. 

{t then you inſcribe the ehords of theſe arks into the for- 
ne figure B DT, the lines drawne from B through the 
termes of theſe arks,ſhall be the lines belonging co the diur- 
nall arkes, and rhe ſeuerall diſtances betweene them and 
the point C giue the like diſtances berweene the center and 
the parallels ot the length of che day vpon the houre-lines 
T1 in your planc. 

& Or comparing theſe angles of declination with the angles 
at the equator,you may kaue the angles art the parallell, and 
then find the diftances berween the center and the parallel!, 
rrhich being pricked downe vpon rhe ſ{eucrall hourc-lines, 

ſhall 


Parallels of the length of the day. 16: 
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| fall gine you the pornts of 1nterſeqion, by which you may 
draw the parallels of the length of the day,whereoft you hane 
another example in the diagram belonging to an horizonral 
plane, pag.io5. And by the fame reaſon you may draw ric 

arallels ot thoſe circles ro which the Sunne 1s verticall, rhe 
parallels of the principall feaſts, or what elle depends on t1:r 
declination of the Sunne. 
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To draw the ld Unequall houres in the 
former Planes 


I” viSthe mancr of the Ancients to divide the dav 18:10 
trwelic equal ionres, and che night 1nto rwelue ocher e- 
qual houres,and fo the whole day and nizhe jnto 24 houres, 
(): thete 24,thole which belonged vnro the diy,were either 
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HOures airway cs Jonger then the hourcs in che YWaintergaccor- 


ding to the lengthening of the daycs, wherenpon they are 
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wnequall planetarie hoares, 163 


To expreile theſe in the former Planes : firſt draw the 
common houre-lines, the equator, and the rroptques,as be- 


forc : then detcribe rwo occult parallels of the length of the: 


day, one for 9 [1 oures,the other tor 15 houres;for ſo you way 
drav a ftreighr line forthe firit vnequall houre through 5 ho, 
45 m.in the parallel] of 15, andchrough $8 ho, « min the Da- 
rallel of 9, This {tzc1ghit line foal patle directly through > ho, 
oO m.in the equator, and fÞ cut oft a tweltth parr of che arks 
1boue the hor1z0n, both from theſe two paralieis and the e- 
quaror: and being continued varto the tropiques,it thall alſo 
cut off about 4 twelith part from theni, and all the ret o: 
rhe parallels of declination,without any ſenlibic error. 

In like maner may you draw the fecond vnequall hour: 
rough 7 ho.in che parallell of 15,through 8 ho.in the equs- 
ror,and through 9 40.11 the parallejl of 9, and {© 1n the ret! 
a< 112 £1115 T adle. 


Pug —TLTTTII”PEUE_zX as my < w—G——_ —_— 4 


S125 {99} 
'8 [Ho. M.to Ho. M| 
11 5 45] 7: S IF 
S S at 9-2 431 
| 5 [10 $4 wing an 15 
(6 [12 O[12!12 ©} 
71r 151 045} 
'S | 2 30| 2 1 30} 
i91 3-45.32 
10 EQ 4 3 of 
24:6 187 5; 5 45] 
112] 7:0} 6: 4 30! 


And of theſe vnequall houres you have a farther examovle 
in the diagram belonging to che polar declining piane, Pay. 
IJ 
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= 164 Hourts fromSunti(ng, and Sun ſeiting. 
if CHAP. XVIL 


Todraw the hogres from S 101 riſing and ſun ſetting 
mn the former Planes. 


O know how many houres are paſt ſince the Sun rifing, 
Or how many remaine to che Sun ſetting firit draw the 
| common houre-lines, the equator, and the tropiques, as be- 
| fore: then deſcribe two occult parallels of the length of the 
 day,one for$ houres,and the orher tor 16 houres.For ſo you 
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| of the length ot the day, the houre-lines froin Sun rifing 


To :iravine hariz9still lig2, 05 
nay draw the firit houre trom the Sun rilian through the 
cominon hourcs of 5 in che parallel of 16, 057 iN the equa- 
ror, and 0f 9 in che pariil-ll of8. Ia like maner che ſecond 
houre fron Sun rifing through the common houres of 6 in 
the parallell of 16, of 8 in che equator, and of Io in the pu- 
rallell 0; 8. And fo the reft in their order. 

The firit houre before Sun ſetting, or the 23 houre fron: 
the lait Sun ſetting, may be drawne 1n like {urt tarongh tho 


common houres of z atter noone in the parallel! of 8,0t 5 in 


the equator,and of 7 in the parallell of 15.The ſecond hour 
before Sun ſetting, orthe 23 houre atter the laſt Sun ſereing 
through the common houres of 2 in the paralle!} of' 8, of 
in the equator,and of 6 in the parallell ot 16, 3n4 fo the ret 
in the like order, whereof you hane another example in che 
Diagram belonging to che declining verticall, Pag.1 16, 


CHAP. XVIL 


To draw the horizontal line in the 
former planes. 


#F* He common houre-lmes do commoniy ape: on the 
ſhadory of the axis, bur the parailels of rhe Signes, anc 
{ 
and Sun ſetting, with many others, depend on the ſhadow ot 
the top of the tyle,or ſome one point 1n the axie, winch here 
fignifieth che center of rhe world, and 1s repretented by the 
oint B, And theſe lines ſo depending,are then only vieſn] 
when they fall berweene the rwo trop1ques, and with ttc 
horizon, | 
There may be ſcuerall horizontall lines drawr.e vpon e- 
uery plane, as I ſhewed betore 1n finding the inclinarion of : 
plane; bur the proper horizoncall line wich 35 Here meant, 
muſt always be in the fame plane with Þ tie cop of the ſfyle; 
ſothat in an horizontall plane there can be no {uch hon- 
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166 Fo dray the horizontal (ire. 


7onrall ine, bur inall other planes it may be founa by ap- 


nlying the horizonti}gleg of che Sefor vnto rhe tor of the 
ti 


«+ 


ftyle, and then working as before; and the mnterfection of 
. 8 . rn. 4 . FR. . ? ; 
1s lne with the meridian or tubtvlar line, may be found 
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; To find theinterſecicn of the horizon with tis 
me11311ngn an cqunoctiill plane. 
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e 
ES, Fs yp 04 Ed $2 
Bach ADC mg oct, ron $2 nciength orc fivic 
aro 66, and ftch vthed unce beiygeence cheftileararie 
Per gona bngarnoretore T take 66 varts our oa line 
es, and pricke them downe in the meridian line from C 
wnco H abouctheſiylem the Vppcr face, bur below rhe ſtyl: 


2 thelowertace of the plane,to artghe lin drawne throught 
F.naraliciico he houre of 64thall be the horizonrall ne, 


MW 


b 


2 To find the inter(eition of the horizon wahthe 
mertdian,in 4 direct polar plane. 


A>ihe rangent of 45 gr. | 
5 che corangent ot the latieude: 
So thr !onorh of the ſtyle, 
to tie diftance berween the ſtyle & the horizontal line, 
As in the exawple of the former polar plane, Pag. 144.CX- 
tendihe compaties from cherangent of 45 gr, vnto tangent 
ot 38 gr.30w.the conplement ot the latitude, the ſame ex- 
rent willeeach in the line of numbers, trom 1.61 the length 
f 
'S1 


_ 


The 1 A ſcription 0} FEY VER ts rall «ir rtts, 3 67 


of che ity! (OC, VNTO ny 28, 2Q tach 1 '* che dj {T2 11 
ridian | berweene tie ity!le and rhe horizo _ 1C 
In alt vpright planes, whether chey | be direct vertical, or 
Geclinin ger: Tidian planes, the nor! 'ZOnrall a mu: 2t- 
vne through A the foor of the &yle, as may az- 


WAY C5. JC ora 
peare 11 t LC CNA mples' etore, Pag.102.107. 116, 


Ang o o Fonerally lm 241] planes whacſoveuerthe horizontal lines 
mult be drawne throngh the interſection of the equator 
with tic ROUr? 2 Ot 6. Or it that incerſes tion fall Weng rc 


plans, yet it an;  arxs of rhe length ot the diy be drawne on 


clxe plane," cle orizont al nc way be drawne thy o_ rhe: 
"Heer! CZHONS, win the AQUTES Oz He guns rittnsg OY ICH il, 
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CHAP, XIX. 


To de ribe the inal circles tn tho 


former Planes. 


He verrical Cir les commonly c: Hed Azimfir5;are grea: 
cles dravne through the zenith » by which we may 


of 


know in what por af che hevams thc Sunne lol Er from: 
the Eatt or Weſt, and nor neare ynro rac merit 

Tn alt vpri 67 rr plancs, whether they be dizect veltieats, 6: 
Ge Chnimg, Of 3:1. She rkte planes, che ſimian, 7OT of:the-ho- 
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fiyle, a 1G thc. ud will be paraiicls one tv the ocher, 
and the alftenc 2 of cach Azimuch,trom tae "AR of the ſtyl! - 
+pou che koiizonall line, may be Found in this 1ma-: 
1CT, 
Conſider the tength of the ſtyle im inches and parts of 14 
ches, and che diitance of each Azimuth trom the tylc,2 Ceo! 


1r- 


Jing to the angle ar che zenith in degrees and minutes, 


As the tangent of 45 gr. 
to the tangent of rhe azzmae1!:: 


As — CALC 1H 04 


_” 


| ©" LG T he eſcription of the common 42;muths, 


7. 


Sotncle nNgth of {he ſtvie, 
roche lench ofthe horizoncall line berween the ſtyle 
and the azimuch, 


LI \ 
ry \ 


. f 7 » 
\WCre required ro araw the common azinuths on 


K the Sour!: tice \ NC verticatl plane betore deſcribed, where 
_ AB the iengrti: of che ſtyle may be {uppoſed ro be 10 inches, 
is Fere the planc lauving no declination , the ſtyle is in the 
'S plane of the merivizn ,, and fo pointerh directly into the 


South, Thepointot Sb E111 Fr 1 5 m. ditant from the {tyle, 
and SS E 22 g7.30 mn. and chereſt in their order: wherefore 
ex:enc ihe compatlles fromrhe tangent of 45 gr. vnto 10 1n 


the line of numbers, the lame extent will reach from the 
rangenr 


Uo 4verticall playe. 169 


cangent of 11 gY.I5 #8. yg 1,99 in. 


the line of numbers tor the length 
of the tangent line, berweene the 
ſtyle and the point $9 Z, and from 
the tangent of 2287.30 #2.VntO 4-14. 
for $SF, and ſo tor the reſt, 35 in 


iis Tolle . 


of thie dectinn 1g plinc , where tic 
tyle fandeth according to the de- 
clination 24 gr. 20 2, diſtant from 
the South rowword the Weſt , The 
HER point 0: 5þ# 1x but 19 greg ae, 
diſtane from tt: eftylczanathetecone 
of SS oneiv Ter. 59 #7, and the 
a: of SIS : 'S agaINe 0 


core baning | octore fad the len gr 
ot the ſtyle co be 6 z3nches $0 pa —_ 
extend the compatles trom the tan- 
_ene of 45 £7. YAto 6.80 parts 131 
the line of nuinbers,the fame extent 
wil reach {rom the can gene of 24 gr. 
20 7, VNtO Q.07 In tne 11 Ot num- 
bers tor the length! ot the tangenr 

line between the {tvlc & the Sourh, 


and trom the tangent of 13 gr. 5 ts 


Vnto I; © tO1 LC po: nt of Sbr;and 
ſo forthe ret, a51n this Table, 

T hat done, if you :akz theſe pars 
our ot a line of inchcs, and Fricke 
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170 F />8 acſeription of theazimuths 


ER Te 10ntall plane theſe 27 muaths are drawne more. 
caiilve 4 o1 1cxethe perpencte ular (ide of rhe itvle is theſame 
ith the ax i5of le! 1011201, andthe toote of il. eftyle 1s the 

-1ctca) oo! nt, 1 which 2 o the 2z1murh 11nNcs doe Mmecete as 
their circles do inſthezenith: wheretore [2tany circle deſcri- 
bed on the center A, it the toote of the ſtyle, be druided firſt 
110 foure parts, beginning ar che mientdian, andrhen each 
quarter (ubdmde (| cirher mito eipht cquall Parts, aCccor- 
em7torhepointy of fe Manners com! Patt Czor INtO JOE AC- 

iT f 0 he Aittti a" MES dinif1 $10 3 Ii Y Ou Qraw ' 1ohe lines 
Imouglt the ceniir and theſe dinifions, che hnes1o'Crovne 
ihatl be the azinauths required. 

[11 all other plane d inchwng to the horizon, thcie verrical 
circles will meete 1n a point, bur chat verricall point being 
more or letie diſtant trom the focce of the ftyle,, the angles 


at this point will be viicquali, 


COLAHNE 


i Tofadthe diſtance between the foote of the ſiyle 
4nd the vertical! point, 


The verticalt pomt where all the verticall lines do imect, 
ll be alkvayesin the meridian, directly vnder or oner the 
rop of the lyle; and ihe ingle herweene the perpendicular 

Ge vithettyle and the verticall line will be cquall tothe 1n- 

Bp 6. ot the plane tO the horion Wheretore 


+ che rangenr of 45 p 
Cta 20 cnt of the mciniumionot the plane: 


+; $0 4 AS TaLavil ot tC : ftyle I 
755 © heriveencthe toe of the itylc ana 
142 verticall point. 


Chus in the fir ec $2 ple of the dectiinng nclining planes, 
;here the vpper face of the plane looking Southwett, the 
Wain was 24 (7.20 nm. the mncling TION 36 gr; _ V Ou 
may tuppoic AB the TEITetey of the ſtyle ro be 6 inches : X 
-u exrevd che compatles from the rangepr of 45 gr. vnt 
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the rangent ot 36 gr. chelaine CXrent wiil reach 1 the lhne 
ot numbers trom 6.00 vnto 4.36, tor rhe diſtance eV þc- 
tw:enc A the foore of the ſtyle and V rhe verricall poiir, 


2 To find the diſtance betwcen the foote of the jlyle 
and the horizontal line. 


As the tangent of the ingltnation of rhe plane, 
isto the tangent of 45 gr. "7 
So the length of the ftyle, 
ro the diſtance betweene the foote of tlie tiles 
the horizonrall line. 
So the ſame extent ofthe coiupalles a5 before,w ts, re wc 


che line of numbers trom 6,00 yato $.36 tor ihe gifkance 474 
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172 the « feriptivo oft the 4, omin 
berweens the for Ye of rhe ity te : 211 e horizontall line. 
Bo 
CLIC 


Thefi nay you take 4 111 ext, and pricking them 
Jo! {Thc {rom i He Tao: Ort vie " ' Vito - "Fe Vert 1Call poine. 
1 the meridian,dravy the [inc FA, which bei 3 Produce 


i 29 
TY 
ts 


| fhall cut che horizon m1 che po ht jz with right angles , 2nd 
8 be what parccular azimach witch is perpend cular X06 the 
| plane, 
"i Or you may take $ inches 26 cext.and pricke chem downe 
8 mn -m the former line V4 vroquced from A vnto H, and fo draw 
BR, the horizoncall lifc Banquet HI ppemadiouke vnco LV H, 
_ + which AO HC DUNG prod taced il crofle 730 md 
ER tom the fame point v cherein the citaror croiicth the 
i. —  Fome-linc of 6,valette there be{ume former ciror, 
it : 3 To find the 1.45tes made by the a2immth) lines 
= - 8 4 the vertical point, 
> , 8 
_ ; the cgi atinezentth depend on the declination cf the: 
= ME p16 1532 our exumple where the ftvle ftandeth according 
IS eothe declination 2& 17.20 m. diftint from the Sourh tow nd 
2H Erb cf. oe azinturh of rcor from che mcridian Ealſtirard 
_ lc 40 2077. the az; much of To gr.\Veoſtward will bs 
, meiv 24 £7.29, Ulttitit Hom the ſtyle, and lo the reſt in: 
bY . 
4 ar VOU-vY? ld riilier deiciibe the common azinuths, 
i] SIT point Of $6 © wil eo W735 #2. Hd POLE Ot SOV 1 3 & 
by 2.<fan fromthe Zleand rhe oil 3 light arder. T Tein 
1 | 1 #130 Of 907 | 
wil - the collneotihe nciinatiogn of the [3.QLIC 
p j OO + 2.9 15 CRE ofrhe a 091K aL the Zens, 
h LO (10:5; of Tent of the angle at the verticall point be 
þ tyecntiehined!: WHCULroush the foot of tzeftyle 
[S and tne azimmch xequired = 


\T7hectore the inclination che plat 3e 1N Our example 
Dong 26 8-.,CXTCN id e 20 CO 1pat] eSyroimmnt th elinc of 90 9 TY, Vil 
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f  wpon ant indlixing plane. 173 
$0272c Int ot 54 or, the (ame. CXcent | | Aa- an-.Ze Ang Ve. 7 
ſalt reach in che line of crangenrs, ws (cho. ST Tf on =] 

) T 711TO 2 7 POR ene ew 
from 24 77.20 m. viitd O fr.5 m.108 SES ESo 12s 78 -3. 
the angle H/7 ary verrical point,be- ig x _ 0 | 
eween the bne VA drawne throngh 5 G9. ra © 

y 5 SESSqS 06 35 
A rhe fooce of the ſtyle &cho South, |& & 7 45. 5049 45 
ATaine, the fam: exrenc will reach {pp ,- {? 'S, A 
from the ranvent of 13 87.5 m. vnco Þ 35 2 3 

n «| _ wn Soeth [24 20 20 5] 
TOg7T FF# , forthcar (YF 7 "ng 1 4 7 
> $60; d ; CREE, —a 
443 i LIN 'E ( vil, % rt ; ; 1 
t: > fo fe r: 25 Tal he SS 1 ; 50. x 29, 
Caiole, | ! | g- 
Tlieſe DY - ET, FY | 219 g [- Y \ SI - : ; 'F Ye. p | (@] '®) | 
: L110 mT -- i > J har a Ay © [© 37 3s OIL 20 1b) 9 2 5 7 JS | 
- tie center F, at-the | no! El fs | 
en ene um Veruic cali pornt, SHY izo 4016 58 
7 OU deicribe al D CELL circle d, apd | Trop), = a F< ' 
2 ' 1 £ v A” COVt iy { 3.3 SO «+0 
therein inicribe the chord; of encle m9 Sp 40 10 37 21 
5 SE + 
angics from Fd line F 8 anc] tl THERE, Th, $S po 2c aS "EY 
"IE 3 & - Sad 
—_ right lin $, chrough rc RB Crt 14-12 _ 2 O5 RY 
chords the lines ſo drawne ſhall be dt ns” 
, oe W N W138 lo 87 44 
the azimmuchs required. - I 

T he like reaſon holderh for rhe d: awiing of tlie 221 mutl:« 

! vponallotherinchning planes,w ncof vou hane anorh. res 
ame 3 in the Diagram belonging co the meridian lcllneyg 

PApg.126. | 

Or tor furticr farsiaction you may Snde where C200 37) 

ruth line fall crofle the CqQUaror 
As thei mes or GO Ir, 
£0 oy oe of the larituae: 
Sothe ratzoent of the azumuch from the aieria: 
0 te ea the CQUAtoOr froimu THe RmLeNgG!.: 

Exte ou p06 0 apes from tize {i17e of $0 gr .VRoO He 4 
of our lat £5 2r.30 mm, the ſame exrent 5. ach in 
Une of ta Rn: > from 10 27, vALO 7 £7.50-m. for 12 OW 


ion of the qui tor with the azimuch of 10 gr, fron i 
:nericdian, Againe, the {ame extent will reach {19 20 v7 
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17% Theadtſcription of the parallels of the horizon 
wnto 15 gr.54m. forthe azimuth of 20 gr. And ſo the reſt,a: 


-» 


::11 thcle tables | 


DAR — — . . —— OO X69 


"Mi Þ Azam.'t quart. Azim, E qual. | 
iP! | nn inns SER grey IEG 
35." T7, DM. Gr M1. Gr M\Gr 7. 
' 1 4 ph bt LOSER ooo | ny nes 
ls 10 .Oj 17-50 11 15] S 51, 
0! [20 'Oj15 54 1 
F# 130 © ©12 20 33. 45127 30 
4 40 O43 10 45 £33 > 
: ; | |} A 
#4 21-0 [FE 15:49 3c; 
4 G0 053 35, 67 bd ww G 
TH - T7 0.05 3 175 45375 44 
"WH: 80 o'79 18 02 Ogo © 
F we || | | _ 
"Mp3 CATED FANG —_ 
88 | 
$3.54 4 . o y - _— os 
1. By which you may ſcetnar the azuruth go gr.diftant from; 
$1 ec meridian, Which 1s the Inc of Eatt and Welk, will crotlc 
' | He equaror at 90 gr. trom tne merida tie name point, 
248 wich che horizontall hue and the houre of 6, And that the a- 
TK -mmuth of 45 growill crotte che equaror ac 38 gr.2 from tar 
N meridian, that 1%, tne line of SE will crolle the equator ar 


{chourcof 9g and 28 win the morning,and the line of S 
2 ho.32 mm.n the atternoonezand fo forthe ret, whereby 
Oy may examine your foriner worke, 


EHAP. XA. 


to deſcribe the parallels of the horizon 
1 the former planes. 


He pzraiicls of rhe horizon, commonly called Almican- 
I) þ ters, or parallels of altitude (whereby we may knov; the 

= 1 alnmude of the Sunne aboue che horizon) have ſuch reſpec 
i voro the horizon,as the parallels of declination voto the c- 
quator, and fo may be deicribed in hike waner, 


Lt 


II Se Ir SE III Fs ne er 
—— ————— ee ne nt TI 


V20n an horizontal plane. 17% 


In an horizoncall plane, thefe pevitn will be perfect ©: 
ciess W neretore knowing TiC 1ongeh of che ty le = > 
and Parts, and che diltancc of tie parallel from i146 hor 0, 


11, dev grees 20G INMiNtes, 


As thetangent of 45 gr. 
i5ro the lengch of the ſtyle: 
So che cota ngen: of the Par alleI), 
ro the fendtameter of his cixels. 


Fhus in the example of t he horizonrtall plane, Pag. 05M if 


4 B che length ot the ityle ſhall be 5 inches,and char it wwe 
requircd to finde the ee em of the parallell of 62 b 
extend the compalles trom the tangent of q5 gr. vnto 5.00 


in the line of numbers, the ſame extent will reach ſrom the. 


tangent of 28 gr.the complement of the parallel vnro 2.65, 
aid 'f you deſcribe a circle on the center A to the {em 
diameter of 2 inches 65 cext, it ſhall be the parallell requ:- 
red. 

In all vpright planes, whether they be direct verticals, or 
declining,or meridian planes, theſe parallels will be conicali 
ſections, and may be drawne through their points of inter- 
{eion,with the azimuth lincs, in the fame 7: KGHICE 4s the 
parallels of dechnation through their ponies of interſection 
ah the hovrc-lines, Ta this end you may fr.t tinde the 
ditance berweene the top of the ityle and che 27m and 
then the diſtance betweene the horizon and rl: parallel, 
both which may be repreicnated 1m thismancr, 

Un the center B and anv femidiameter B f, det ihe 
veculcarke of a circle,and therein intcribe the chord cf Rt, 
parallels of altitude as you intend to dravv on the pline. 7: 
:aue here pur them for 15.29.45 and Go gr.) tht dra 
::pht Unes through the center and the ternies of 
cnords, lothe line B H ſhall be the horiz: IN, angthcre 
ines of alcicude, according to rlew diltince front the 
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i=" The deſert tion of the parallels * het 071202. 
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cGayne borh ihe "eb 70: 1& vertical lines,as I {hewed be- 


rorchitt rake wane AB the lengeh oft the ſtyte, & pricke-thar 


EOWne 111 12231 RN Fon ft 0M þ vin ro Athena ta Ke OUT 
|| the aiftances beiween B the top of the fiyle and the jeue- 
rall points VOTE: che vertical lincs do crofſe the horizon- 
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WEE7215StET Up minto this horizontal ine BH from the cer = 
EZ and atthe tc311's of 3G O gRanicesercet mes Perpenci- 
i | 10ting them wIth the number or let- 


ace they were takcn , fo thete 


— Et Fo 5 AMR ft 
EI. i741 4-v*L 
k 
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pup rdiculacs (hv reprefen © IMC az; mnchs and the feue- 
ral I 14 COS DETPYC Net} 2011/01 and the lines of altitude 
'S L ? : : } =O EY, yy WIE p 
ſhall inc ihe fike diftances, barweene)the horizontall and 


« ? 3 
4. 4 4H FT oe H _ .'2 %. 
CHIC Parailen Of ; Irrrude b | 


V pon this (140M i) < v1 tollowe 
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VPon 4 vertical plane, 177 
1 To find the diſtance between the top of the [ty/e,and the 
ſenerall points wherein the a&imuths do cre{/e 
the hortzontall line. 


Hauing drawne the horizontall and zz1inuch lines as be- 
fore, looke tnto the table by which you drew themand there 
you thall have the angles at the zenith, Then 


2 ; d4 
As the coſine of the angle ar thezenith, 
: SS | w 4 & 
18:0 520 110 of 99 pr. 
go mnelengch of the ftyle, 


in 


! . , K, 
to the dantance required, by 
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198 The aka bd Þrzon of the parallels of the horizon 


Azi- Ang Ze Tangent >ecant_, Par. 1 5, Par, 20. 
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mriths, cor, M: Toth Fg Inch, wy Toch, Þ, Þ Inch, P. 


es ow enim | Ao = 


{Sonh, C o' Q. 7: © 10 00! 2 2 68 C771 
EHE SI 35 $199.10 20! 2. 73; 5: 5c 
3: #23 30 + I410 85-2 wy G Fl 
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SE67:56 i514 97/18 00 4 $2110 45! 
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A: vur example of the verticall plane, where 4B the 
{engeb: of che ſtyle was ſuppoſed to be 10 inches, extend this 
-ompatles trom the line of 78 gr.45 m.(the complement ot 
Figr.ig m.theanglear the zenith, belonging to Sb FE and 

3 &W) vnco the inc of 9D g or, the fame extent wilreach ?fr0N! 
£0.90 the e length ot the Ale: vnto 10.20 for thediſtance be. 
ewecnethe top ot rhe ilyle and the inter{ection of thie 271. 
muth $4 E with the horizontall lnegwhich diftance mz y be 
called che ſecazt of the azimuth, and may jerue for che draw. 
'ng of the paralle]iof 45 gr. from rhe horizon.The like reafo;. 
older :Þ tor the reit ot thele dxitances here repreſented it: 


rclhne B H. 


2 To finde the diftance beiweene the horizon 
and the parallels, 


: che tangent of 45 &r- 
ro the cangent of dic paralleJl: 


So the ſecant of the az; much, 
tothe aitance required. 


AsSif1t wererequired to drawthe perallell of 15 g*, from 
.hehorizon,vpon CY verticall plane; extend the compaſſes 
irom the tangent of 45 gr.vinto the tangent of r5 gr.the lame 


extent will reach; in the line of guzrbers trom 10, oo the tt 
| Canr 


> -—— "Up 


A ————— 


wpon ix inclining plane, 179 
cant of the Sourh 2zimuch vynro 2.68, and therefore cho Ji 
{tance berweecne the horizon and the paral[_I[ oi rg or. 1+ 
inches 68 cext.vpon the South aziinuch, Amine, the ſom 
extent will reach from 10.20 the {ecant of Sþ © ynto 2,73 
for the like diſtance belonging ro $6 E and $637; and io tor 
the reſt, which may be gathered and fer downe in the 2- 


[ 
LC. 


That done, and the horizon and azimnths bein F dravwne, 
pricke downe 10 1ncies trom the horizontall line ypor: rhe 
Sonan 5z.much,& Ic inches 20 cexr.on the aziinuths of $6 
and Sb, and 10 incies8$2 c2x7, on the azimuchs of SS £ 
and SSH, an90 12 tiches 3 cene.on the zz much of SESS and 
$168. ana to the rett of theſe diſtances on their ſeucrall a- 
Zmntns: then it you draw a crooked line rhrough all thefe. 
points, that may maxe no angles, the line ſo drawne tha!! b.- 
che parallell of 45 gn.ftromthe horizon, In hike maner may. 
you draiv the parallell of 15 gr, or any other parallell of alc- 
tude vpon any verticali plane. = 

If the plane incline to che horizon, aitcr we have found 5 
the yerrticall point, and drawne the horizonrall line, we arc b; 
farther to finde the length of the axis of the horizon, then 
che angles betwixt this axis and the azimuth lines, and {o . 
the ſeuerall diſtances betweene the parallels and the ver- | 
eicall point, all which may be repreſented mm this man- 

TiEF. 

Gn the center B, and any ſemidiameter, defcrite an oc: 

cult guadranc ofa circle, and therein infer:be the chord; or 
ch parallels of alrirude as you intend to draw on te plane, 
R Wing right lines through the center and the terines of 
theſe chords, iv the line BH fhall be che horizon, and þ::5 
perpendicular B J” the axis of the hoz1zon, ind thereit chic 
Hacs of altirude, according to their dittance from the jho- 
[120N. | 

T hat done, conſider your plane,which jicre for example 
1sthe firſt of our three dechning inciining planes , whercin 
 hauing drawne both the hor zonvtall and verticall liucs as 1 
ſhewed before , firlt take our the axis of the jiorizoiny which 

| Z 2 \- . 


: " hs 

nr : *{-=6.*; ae CET =p.a 

Ce nag NS 19] Po A Ro aac. Dn 
m_ 


RIS 2 


ct ooo n—_ 


0” I IE 
— 

—— — — — 

5 Cr et WA RA 
—ORIEer Te ww TY. m— 


& £24 


. oo be 8 ,ourc, trom the pooly LY.no:mg the place 1 
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16hme perregn B ihe cop of the ftyle ana V the | 
2 Fic | tar downe 11 this feur elrom B vnto7 ; 
take our both the linc LH and all the reſt of the di): 
zxervvecn V the vertical point and the feucral} porn: 
terem the yertcall Ines doc crofle the horizoncall line of 
where they 
me with the number or Lopes of the 


? * ON trom #129 they were caKen,2 nd drawing the azy 


4 1CT! 
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rotle the horizont: 


Th [:ncs from F through rice lines of altitude, 


- = i 101 it rhe Settor \ Vu HEVE Iraq) N an occulthne 7 EF pei- 


21101 Har co ct51e 4x11 $8, * d he! in prick downe the tan- 


No karen ot che plane 
ron / vno # : then draw hs chHn0 EF paralicil ro che axis, 


LY 


” =. c line F* H produced 11 the poin © F, fo this hine 
_ EF all oe i238 hbne of {ines vpon oo Seftor, and cliercein 
you tay pricke dorwne the "Hp Ys tt, 
angles acthe zcnich from E toward: F and draw the verticall 
nes by thoſe points through the lines of altirude , 
: angh: '$ 2t V, beriyecne che ax!S VB and thoſe nels lines, 


* COMP Ten - of rhe 
io thc 


tall bc the angies betywecne the axis of the horizon ang me 


Upon 43 inclining plane, - + IÞn 

az1muth lincs on your plane, and che ſeucrall diſtances be- 
eween the point V and the lines of altitude, ſhall giue the 
like diſtances berweene the verticall point and the parallels 


_ of alcirude vpon the azimuths in your plane. Vpon this 
ground it followeth, 


[ To find the 'lemath of the axts of the nord agm. 


The verticall Rn 15 aye. ertlier Fe OUer or V:2- 
der che top cf the i{tyle, and rhe diſtance berweene them 3+ 
that which 1 call the axis Grbed fOFGZON, WilKG nay thus bo 
tound, 


As tie coline of the tnctunation, 
to the {ine of go or. 
So the length of the ityiC, 


d » ! Ba ns we NIE ; 
T4 tiic length ot the 4X15 Or C4*{CC LOVE ZAONIE 


For example 3u the firit of the chree dooimng moi; 
planes, the inchnation to the horizon 1s 36 gr che lenge 
L2C ftyle A B lix inches, extend the compalies trom tie 
of 5 4 g7, the complement of the :11clina vnco tie [111% of 
go gr. thc ſame extent wil reaci in the line of numbers ire? 
6.00 VNco 7 42,&{uch 15 VBrie lengeh of rhe ax13 reg! | 
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2 To find the auoles contained between the hot1 201 4d 
the vertical lies Vpon 3our Plane. 


The ano oICs 2 ar the vertical POlNt berweene the axis of tho 
I1ONZON : neg e az \muth lincs vpon your pline 1C are repre- 
need in heetie ure by thoſe at V; berwee:.e V-aane:! 


hs 4 5 _ _FRE angics DOewe Ci3C the Oe? Tn andthe? 
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As rhe line of gOgr. 
torhe coline of the angle at rhe Zenith: 
So the tt:0ent of rhe inchnation to the horizon, 
10 ne cangent of the anple berweene che hoviaws 
nd the verticall line. 


{n ou 5 gh where the inclination to che horizon 15 
36 gr. and the angle at the Zenit berweene the azimuth ar 
he ſtyle and the meridian, 1s according to the declination 
247.20 m,extendrhe compatles from the fine of go 87.VNCO 
the cangent of 36 gy. the ſame extent wil reach from the ſine 
of 65 gr.40m..the complement of the angle atthe zenith,vn- 
corhe tangent of 33 g7, 30 mfor the angle contained be- 
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Vf08 48 indlining plane. 193 


tween the horizon and che South part of ciie meridian line. 

Again,the ſame extent vil reach frothe coline of 35 £7435 8. 

the angle at the zenith beiongino to Sb E vnto the rangent Fr 
of 30 gr. z ms. tor che angle betweene the horizon and the 

2zimurh line of $6 F. The like reaſon hold:th tor che reſt 

ivhich may be tound and ſer downe in the Table. =] 
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:& Thed: ſcription of the parallels of the Lor12018 


> To pry the at ance between the vertical port 
ad the pirallels of the horizon, 
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Tinted frances may be found by reſolums the tr12n nes 
mthe 1: goavre made by the ax1s,the lines of al: Irude,and 
the ___” Ince. For havin 'g the length of che ax1s and the 
_—-- anole arihbe hor:on it you adage the ditance of the : parallel 
| > EO : tram chi LOTIZON VATOT the ang an at che horizon , you fall 
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pow au inclining plane. 185 


Bur if you would find the diſtance vpon the meridian be- 
eweene the verticall point and any other parallell of the ho- 


- Soo 


rizon,as vpon the parallel] of 26 gr. 34 ms. then adde thele 26 


£7.34 m.vnto 33 gr.30m.the angle at the horizon, ſo fhall 
you haue 60 gr.qmtor BDV the anglearthe parallell. And 
if you extend the compalles trom the fine of 60 gr.4 m.\nto 


the fine of 63 gr,26 9. the complement of the parallell fron 


the horizon, the ſame extent will reach in the line of num- 
bers from 7.42 the length of the ax1s,vnro 75.66, and ſuch 13 
the diſtance VD between che yercicall point and rhe paralle} 
of 26 gr.34 m.vp0 the meridian line, The like reaſon holderh 
for all chereſt, which may be gathcred & ſ:r down in y table. 
That done,and the horizon drawne as before,if you would 
draw the parallel of 26 gr.34 ..trom rhe horizon, looke into 
the table, and chere finding vnder the title of che parallel of 
26.34,the diftance on y South azimurh line to be 7, 66,rake 
7 11Cues 66 cent,ou: oi aline of inches,and prick them down 
on the meridiau ot your planegtrom the yerticall point at //. 
Or if excher ch» vercicall point fall without your plane, or 
the extent ar any time be too large for your compalles, you 
may pricke downe the diſtance berweene the horizon and 
the parallel. As here rhe diſtance berweene the vertical point 
and the parallell 15 7,66, betweene rhe verticall poine and 
che horizon 13.44 ,the difference between them 5.78 is the 
diſtance tro the horizon co the parallel, which being pricked 
downe vpon the meridian, ſhall giue the fame incertetion 
25 before. And the like reaton. holdeth tor the Pricxing down 
the ret of theie dittances on their ſeucrall azimuchs. 
Hauing the points of :nrerſeion betweene che azimuths 
and rhe parallel], you may 10yne them ail 1n a crooked Inc 


without making ot angles,the line io drawne ſhall be the Da. 


rallelt required. AnG vpon this ground ut follower, 


To deſcribe ſuch paraltels on the former planes,as may ſhew 
the proporiten of the ſhadow nie the gnoman, 


The proportion of a mans ſhadow vnrto his height, or © 
43 thc! 


A Y 
(he Siones alcc! 119 


486 The proportion of ſhadowes.. 


ther ſhadow to his gnomon fer perpen dicujar to the hort- 


201), May be ſhewed by parallcls co the horizon , 1t they be 
Jrawnc to a due altirude, whilh may thus be found 


As the length of the ſhadow,to the let:gth of the gnomon: 
Sothe tangent of 45 gr. to che rangent ot rhe alcacude. 


As 1fit were required co finde the altitude of the Sunne 
when the ſhadoiy of a man ſhall be decuple to his height, ex- 
tend che compalles from to vnro 1 im the line of numbers, 
the {ame extent will reach in the tangent of 45 gr, vnto the 
tangent of 5 gr.42 w; which ſhewes char when the Sun com- 
meth to the alruudeof 5 £7.42 m.y0ur ſhadow,vpon a lenell 
ground, will : ren tynes as much as 1 our heal . Inche 
{ame nancy you may finde that at 7 gr.7 mn, of altitude your 
ſhadow wil be otuple, at 9 gr.27 m.jextuple, ar 11 gr.18 22. 
quintuple, at 1427.2 m. quadruple, at 18 gr.26m.triple, at 
26 gr.34m.doublc ro your height, at 33 gr.41 2.4S 3 vnto 2, 
at 36 £7.52 3.254 VNiO 3,at 38 gr.40mas 5 VALO 4, at 45 gr. 


. CqU: 311.2 FI £7.20 74.354 VNOg, Mt 53 87.7 93aaS 3 VALO 4, at 


$6 £7.1994.45 2 WNtO 3,at 59 77.2 m.45 3 VNtO gat 63 27.26 m, 
483 I A; 'ITO 'YF "OC (s | 


[t then you dra a parallell to the horizon ac 57-4 2.9; 
another arc 7 $"*/ #7. PR thc FC it, when 61-34" - qe! IIA-4) He 
tyle tallech on the porallell, you hane the prop-irten. and 


thereby may you kno! YV TIC idol by the '® 1ghr . 6 Ap 
he = 6 by the ihado Wywhcerco! pou hauc exam ples. Trav t6, 


to ſhowy tr He deſcription of ti 

165 O! vs Siackc'; in theme 

and d-te en1ing , with ſuch ox 
TROMON CA! 001: Iultons; but theſe w ould proue ſupcr; .t= 
- EF + nderftand the doctrine of tte Sphere; and tor 
others,thar which is delivered m: ay ſnffi{c tor ordinary vie, it 
being my intention not ſo much ro explane che full vie of 
tha dowes(whereot I hauc larcly 2ena large exawpie in an 


orher place) as the vie of theſe lines of proportion,that were 
07 extant horctofore, 


An Appendix concerning 
The deſcription and Ie of a ſmall portable | 
Vuadrant, for the move rafie finding of 


the houre and Azimuth. 


CHAP. EF 
of the deſcription of the Quadrant. 


_JAung deſcribed cheſe ſtanding planes, I will now ſhew 
the moſt of theſe concluhons by a ſmall Quadrant, This 
mighr be done generally for all latirudes, by a quarter of the 
gencrall Aftrolabe, deſcribed before in che vſe of che Seer, 
_ pag. 58; and particularly for any one latitude, by a quarter of .. 
the particular Aſtrolabe, there allo deſcribed,pag.63. which E 
it :: be a foote ſemidiameter, may ſhew the azimuth vnro a 
degree, andrhe time of the day vnro a minute; but for ord1- 
nary vſe this ſmaller Quadrant may ſuſhce , which may be 

_ anade porrcable in this maner. 

i Vpon the center 4,and ſemidiameter A B deſcribe che 
arke BC: the ſame ſemidiamerer will ſcr of 6c gr. andihe 
halfe of that will be 3o gy. which being added ro the former 
60 gr. will make the arke BC to be go gr. the fourth part of 
the whole circle, and thence comes the name of a Qna- 
dranr. 

2 Leauing ſome little ſpace for the 1nſcription of the 
moneths and dayes, on the ſame center eA, and {emidiamc- 
rer AT, deſcribe the arke TD, which ſhall ſerue for either 
rropique. | 

'3 Diuidetheline AT inthe poinr EZ, in ſuch propor- 
tion,asthar A T being Ioooo, A E may be 6556, andthers 
draw another arke Z F, which hall ſerue tor the EqQua- 


- 


ror. 
4 Diuide AF the {emidiameter of thc equator in the 


point G, ſo as A F being 10000, the line A G may be 4343; 
444 atnd 


The inſcription of the general lines, 


183 
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diuzded into three 


znd on the center G and ſemidiameter G D deſcribe the arke 
£ 


FD.,which ſhall ſeruc for afourth part of the ecliptique. 


+ {410 = ON RT ET ITY 
Ve : _ on heh 


OIgnes, 


Thus part of the echptique may be 


; I en nn 2 
. - 9 ——_——— 
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The ecliptique and line of declination. 19g 
Signes, and each Signe into 30 | ATableot 12 Aicenhious, | 
gr. by a table of righr aſc2niions, ay vo LL. 


made as before pag.6o. As the |5 Gr. ir. Gr Nr. Gr. m] 
_ right aſcenlion of the firſt point | | 
of & being 27 gr.54 m. you may |—| | (——oh_ 
lay aruler to the center A & 27 Fj + 38132 $510 3) 
gr.54 m.in the Quadrant BC,the [191 9 11137 35168 21) LE 
Point where the ruler crotſech |* 523 43,42 31/73 43 i, 
the Echiprique, ſhall be che firſt 20.18 7-7 3379 J * 
point of &. In like maner the |25}*3 95? 38]54 32; 
righr aſcenlion of the firlt point [52.27 3437 20 Ru 
of I. being 57 £r.48 9. 1t you laya ruler to the 
center A, and 57 gr. 48 mm. in the quadrant, the |Gr.|Parts., 
oint where the ruler crotleth the ecliprique, & 
ſhalbe che firſt point of I, And fo for the ret:but | n 
thelines of diitintion between S1gne & S1gne, 3 
may be beſt drawne from the center G. 4 723 
6 Theline E T betwecne the equator and | 5 
the tropique,which I call theline of declination, |C77 156 
may be diuided into 23 gr. out of this Table. 71302 
Forlet A E the ſemid:ameter of the equator be | g 503 
0000, the diſtance betweene the equator and 91708 
Iogr. of declination may be 1917 more z be- 10/1983, 
tween the equator and 20 2r.4281; the diſtance pony” | 
of the tropique from the equator 5 25 2. hd Th 
, You may put 1n the moſt of the principall Jaan 
ſtarres betweene the equator and che tropique >" | 
of S,by their declination from rhe equacor, and | 
right aſcention from the next equinoctial pine, Ke. — 
Asthe declination of che wing of Pegaſ»s, being i'6 2 
1; gr.7 ms. the right aſcenſion 358 gr.34 w. trom |77 35 "oF 
the firſt point of V,or 1 gr.26 »..thorr of it. [i you | S! 3763] 
draw an occulr parallell chrough 1 gr.7 #0: de- 59/3219} 
clination,and then lay the ruler co che center A, [201428 $1 
and I gr.26 m, in the quadrant BC, the point |21/4550/ 


where the ruler crotſerh the parallell ſhall be che [22143 25 
place for the wing of Pegaſas, to which you may | - ; ; 108 | 
| aa 3 fer -- © SE) 


CY > 


190 & The inſcription of the Starres. 


ſor che name and the time when he cometh to the South, 


11 this maner, Pep. * 23 Ho, 54 M. and fo tor the reſt ot 


hee frac, or any OtNer {earres, 


EMT. Ito. M. R. AſcenDecl, M1, 
I 


”—— - Jet ——_ 
—_ I —— 


23 54\ 1.26 


<> EEG ARES nn eee 
{ 
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» 


'L Pegaſus wes na 

- | drcturus *. 3118 58129 37/21 -10|--=./4+ O02 

* Lions hears * | 9 48(32 58113 45] 9 54 

of Brls eye * | 4 15163 3315 43) = $8 
* Telttr:s heart * [1g 23/66 56 7 58. . 19 : 84 


Fu ——_— 


2 Therc being ſpace ſttticient berween the equator and 
the center,y Ou Tay there deſcribe the quadrat, and divide 
cach 0/r'ie rwo lides farthelt tro the center A into 100 parts, 
{o {hall che Quadrant be preparcd generally for any latitude, 

Bu: hetore you draw the particular lines, you are to fr 
Foure tables vnto your latitude. 

Pirit a table of meridian altitudes for diuihon of che circle 
of oayes and moneths, which may be chus made: Conſide: 
the latirude ot the place and che declination of che Sun tor 
each day of the ycare.[t the laritude and declination be alike 
borh North or both Sourh,ad the declinaris6 to the comple- 
ment of che latitude; it they be vnlike, one North, and the 0- 
cher South, ſubſtract che declinarion trom the complement 
oft the latitude, che remainder will be the meridian altirude 
belonging ViltO the Gay. 

Thus in our laucude of Fr gr. 30m. Northward , whoſe 
complement is 38 gr. 30#. the declination vpon the tenth 
day of Tune will be 23 grezo m.Northward,wherefore I adde 
23 gr.39m.vnto 38 gr.30m. the ſumme of both is62 gr, for 


the meridian altitude at the tench of Tune. The declin- 


tion vpon the tenth of December will be 23 gr.30 m.Sourh- 
ward, wherctoic I take theſe 23 gr.30m.0ut of 38 gr.30m. 
chere wil remain 15 gy.for the meridian altitude at the rench 
of December; and in this maner you may find the meridian 
altzrude for cach day of the yearey and fer them downe in a 
table, 

The 


A table of meridian altitudes. © TO1 


— Ty Wa mo ———— 
|__| CLE SCN | oy Ss 
| = It, M;Gr, MJOr., MIGr, 11{S5r, MIGr, M{Gr. M. 
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| [January 16 31/17 2418 20119 37120 57122 24123 5d| 

February [24 1725 59127 45129 35|37 29133 25 

March 134 35136 33 33 32 5t 

eLpril 145 37]48 26/50 11151 50j53 25\54 53156 Is, 
6 


(Septensbor143 26/41 39/39 33137 36135 38133 41131 46 
Ottober |;1 45/29 53/28 31|26 1624 35|22 59/21 29 
{Noxermb T1121 1219 5118 397 36116 43/16 ojt5 28 
December't5s 2815 715 © Is 17:15 4416 22| 


The Table being made , you may inſcribe the monerths, 
and dayes of each moneth into your quadrant, in theſ{pace 
teft below the tropique. For lay the ruler ynto che center A, 
and 16 gr.3Lm. in the quadrant BC, there may you draw a 
lin- forthe end of December and beginning of Ianuary; 
then Jaying your ruler co the center A, and 24 gr. 17 #2. 1n 
the que frint, ere draw che e::d of January and beginuin's 
oft Fe! :4y, a1 fo wie refit, which may be noted with 
LF. M, 1,47; ::  orne fir lt !errers of cach monerh,and wil 
here rat +0544 3 1 4.5 87.400 62 gy. 

B+ 64  Tavie winch you are co fit, may ferue for the 
14 dnaing of the horizon . For drawing of the 

Nugzor 
As the corangent of the latitude, 

ro tne tangent ot che greareſt dechinations 
So rhe fine of 90 gr. 

to the line of inecr{etion, where the horizon #154 

crotlc the tropiquee, 


SO za our Jarittide of 51 27,30 9, we ſhall find the horizon 

rg cut the tropique in 3 gr.g mw; vheretore if you jay che rus 
PP a 1 

/ icy 


» O #2 — | 
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192 A table for diuiding of the horizon. 

terto the center Aand 33 gr.9 2.1 the quadrant, the point 
where the ruler crot]»cth rhe rropique ſhall be the point 
where the horizon crotleti: rhe tropique, And it you findea *®© 


point at H,in the line AC, whereon ferting the compatles, +$ 
you may bring the pomrt at E,and his point in the rropique: q 


both into a circle,the point & thallbe che center and the ark 
fo drawne thail be the horizon, Then tor the diuitton of 1 
horizon. 
AsSthe ſhhne 0190 gr. 
ro the line of the Jatituge: 
So the tangent ot rae horizon 
to the tangent of the arke in the quadrant, which , 
fall dinge crc horzo::. | 
| 1lz -:- WIE = 
So in our Jatirude of 51 87.30 m, weſhall inde 7 gry 2 m. 
Delonging 19 10 gr in the horizon, and 15 greg4 mbelong- 
nz to2o zr. Andiothereſt,as in this Table. 


Ho f55, M Ho Gr. M Ho Gt. Mito; or. M{Hoj|Gr, Mi\He Gr, MN. 


bn - - — c.c_u_————— —— a 
—_— —— cc - — Aa 


— | | Hs 
jo © O151T $130 24 19) 45 36 _2100;$3 3575 71 5 


R497. 12 39-| 25 17 39 1 [54 41 72 19 

3 271/25 W © © [55 48; 73 33 

2 21 14 16 26 57] 41 © i560 56, 74 48 
ES 115 4 | 27 5p] {4* © 158 4 [76 3 
513 55120 15 54 3523 4315043 065i59 138077 18 
—_— 4 7 ;; 
RR 735 132 3p} 45. 3; 2.39 79 49 
4.0 17 "F822 [31 27]. 46 $ G2 41; ;S1 5) 
| 4 119/12; [32 22] 47 8 62 $2; |82 21 
OL Z3225 20 244 33 1815548. It7o65 385183 37 
18:39! j20 53 134 14] 49 14 66 15] |84 53 
LEO "7, ,Z1 44 [>5 I'© D.:19 67 27 '86 | 

[20 14 '22 36] [36 71 51 24 [68 39 7 26 
| [I 2; 23 27, |37 4| [52 29 i69 52: 88 43 
15/11 $13024 1945|38 216053 3575/71 55090 ©f 
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To find the altitude of the Suunt. 193 

Wherefore you may lay the ruler to the center 4, and 

7 gr.52m.inche quadrant BC, the point where che ruler 

crolſeth the horizon ſhall be 10gr.in the horizon 3 and ſo 

for the reſt: bur rhe lines of diſtin ion between cach fitt de= 
gree,will be beſt drawnefrom the center H, 


The third Table for drawing of rhe houre-lines, muſt be 

a Table of the altitude of the Sunne abone the horizon at ce. 

nery houre, eſpecially when he cometh to the equator, the 
cropiques,andſome orher intermediate declinations. 

If che Sunne be in the cquator,and ſo haue no declination. 

Yo F- . 


I 
® x : - 3 -@ BY - we , { . 
+ 


#'P 


[4 
$% 1 


As the (inc of go gr. — 

to the coline of the latitude: --;= 

So the coſine of the houre from the meridian,**. | 
El 


to the linc of the altitude, NE TERS 


83.40 | 

Thus 1n our latitude of 51 gr. 30 w.at lix houres from the 
ner ITO wil haps no altitude,at fiue the altitude 
will b 9g", 'm; at foure18 or.S ms; at three 76 er'9 m; at 
two fp pre Za at oneJG gr F78 7; at noone 1t will bo 38 gy, 
30 . equall to the complement of the latitude, 

It che Sunne haue declination, the meridian altitude wi! 
be found as before,tor the Table of dayes and moneths. 

If the houre propoſed be fix in the morning or lix at 


night, 
As the fine of 96 gr, JO 
y M a »20 n o : 070 ” 
to the line of the latitude: 53. 59. YZ 2 OP 
So the line of the declination, 273. 39 - J: CIO4O þ 


to che line of the altitude, , * dup” So $07-446 


Thus in our latitude the declination of the,Funne being 
2327.39 mm, the altitude will be found to be 18 gr. itm:the 
declination being 11 gr,3o w.thealticude will be 9 gr. 


Ifrhe hourepropolſed be neither twelue nor {ix. 


AS the coline of the houre from the meridiav, 
to the line of go gx. 


b b 3s 


Pat, 
yy { | 


- 48-44 46> 4 
* a worn " : 
; * 
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134. To find 1-2 Atiiluad of i /e ©n23!% 
So the tanyent of the latitude, 


wo the tangent of a fourth arxe 


So 1n our latitude and onc houre from the meridian, this 
fourch ark 3311 be found co be.5'2 gr.28 $5 or 
tourch ark 34311 be found co be.F2.gr.28 mw. ar two 55 gr, 36 m, 

- J > $ 
at three 60 gr. {9 1, at fourc 68 gr 22 m, and at fiue houres 
from the mer1d1ar'F8 gr. 22 ws, 
Then conſider the declination of the Sunne and the houre 
propoſed z if the latitude and declination be both aiike, as 
ich v5s19 North latitude, North declination, and the houre 


Mie 


fall betyycen noone 28d lix, take the declination our of the 


fourth acke, the remainer ſhall be your fitt arke. 
Bur at cirher the houre tall berween fix and midnight, or 
. © l . | EL EG 
the lacirude and declination ſhali be vnbke, adde the decli- 


ation vnto the fourth arke, and cheſumme of both ſhall be 


your fifth arke: or if the ſumme thall excced go gr. you may 
cake the complement vnto x86.gre This fiith arxs boing 
EO : 


As thefrne of che rourth arte, 
to the line of the latirude: © 

Jo the coline of the fitt arke, 
ro the {fine of the altitude, 


{hus im our Jatirudeof 51 gr.30 rNorthward,the Sunne 
Aung 23 gr.39 e.0t North declination, it ir ſhall be requi- 
cd ro finde the altitude of tie Sunne for fenen in che mor- 
namg ; here becauſe the latitude and declination are both a- 
like to the Northward , andche houre propoſed falleth be- 
ewecnc noone and (is, you may take 23 gr.zom.the arke of 
the dechnation our of 78 gre22 m.the fourth arke belonging 


to the faſt ho'1re from the meridian, fs there will remaine 


54 £7.52 m.tor your fitt arke. Then working according to the 
Canon, you. ſhall find. | 


Asthe {ine of 98 gr. 22 w.your fourth arke, 
tothe fineof 51 gr .30m.tor the latjeude: 


59 


*x 


AMY. 


Þ þ> oy 


for any h cure and latitude propoſed. I95 


Sothefine of 35 gr.8 m.the cbplement of your fift ark, 
co the line of 27 gr. 17 m.the altitude required. 


If in the fame latitude and declination, it were required 
to finde the altitude for fiue in the morning, here che hs 
falling berweene {1x and midnight; if you adde 2 gr. 30 nm. 
vnto 7$ egr.22m. the ſumme will be x ol gr.52 wm, andrhe 
complement to 180 gr.will be 98 gr .$ m, for your htth avke. 


Whereforc 


As the ſincot 78gr.22 w, 
ro the fine of 51 gr. 30. 
| So the coline of pB gr.8 m. 
ro the line of 9 gr. 32 m.for the altitude regquized. 


If in the ſame Jatitude of 51 gr.zo m. Northward, the 
Sunne hauing 23 gr.zo w.,of South declination, it were re- 
uired the altitude for nine in themorning ;z here becauſe 


the laticude and declination are vnlike, the one North, and 


the other South, you may adde 23 gr.30 m.the arke of decli- 
nation,vnto 60gr.39 m. the fourth arke belonging co the 
third houre from the meridian, ſo ſhall you haue'$4 gr.g nr, 
for your fift arke. Wherefore 


As the fine of 60 gr. 39 m, 
to the ſincof 51 gr.z0 mw. 
So the coſine of 84 gr.g9 m. 
to the line of 5 gr. 15 m.for thealtitude required. 


Ando by one or other of theſe meanes you may finde 
the altitude of the Sunne for any point of the ecliptique at 
all houres of the day, and ſet them downe in fuch a Tavple 
as this, 


bb : ATable 
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196 A table for drawing of the houre-lines, 


A Table for the altitude of th: Sunne in the beginnins 
of each Signe at all harres of the day, calcula- 
ted for 51 gr.30 m.of North latitude. 


——— OC eerie roanaaes i. 


5r, M.|Gr. 2,Gr. L1G M.|Gr. M.Gr. M,Gr, M 
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Laſtly, you may fnde what declination the Sunne hath 
+henheriſcth or ferterh ar any houre, 


As the line of gogr. 
:0 the fine of che houre from fix: 
Sothe cotangent of the latitude, 
tothe rangent of the declinacion, 


And fo inthe latitude of 51 gr.30 99. you ſhall finde that 
when the Sun riferh, either at five 1n the Summer, or ſeuen 
in the Vy inter, his declnation is 11 9r.37 m: when he riferh 


at{oure 10 theSumimer, or e:xghr in the Winter, his declina- ' 


LON 18 27 $7.40 91.0 luch may be allo ſer downe 1n the Table. 
That done,vou may there jec char inthis latitude the me- 
ridian alrirude of the Sanne in che beginning of 5 1$62 gre 


inlt58gr.42 mint gogr. mn V 38 27.30 m, &c.. Bur the 


bevinning ot S and V 1s repreſented by the tropiques T'D, 
drawne at a3 $r.30 m.0t declination, and the beginning of 
Y and ==.vy the equator E F, It you draw an occuJt parallell 
berweene the equator and the cropique,at 21 gr,zo0 m.ot de- 
clunation, 
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clination, ' it ſhall repreſent the beginning of v,"p,M,andX; 
it you draw another occulr ;parallell though 20 gr.12 # of 
declination,it ſhall repreſent the beginning of xr,N,7,and x2, 

Then you may lay a ruler to the center A,and 62 £r.in the 
quadrant BC, and note the point where it crollerh the tro= 
piqueof 5; then-moue the ruler to 5$gr.52»9, andnote 
where it 6rofleth the parallell of; then to 5ogr. and note 
where it crotleth che parallell of 65and againe to 38 gr.30 m, 
noting where it crofſeth the equator; ſo the line drawne 
through theſe points thall ſhew the houreof 12 1n the Sum- 
mer, while che Sunne 1s1n V,S,n,95,0,or hy, In like maney 
if you lay the ruler to the center £ and 27 gr. in the qua- 
drant,and note the point where it croflcth the parallel of x, 
then moue itro 18 gr 18m, and note where it croſleth the 
paralle1l of 2; and againe to 15 gr. noting where it crofſeth 
the tropique of W., rhe line drawne through theſe points 
ſhal! ſhew the hoUre of 12'in the Winter, while the Sunne ts 
in :%, mM, 7, Vp,:2 & X, and fo may you draw the reſt. of theſe 
houre-lines : onely that of 7 from the meridian in the Sum- 


mer, and 5 in the Winter, will croſle the line of declination. 


at 1187.37. andtharof $ inthe Summer, and q in the 
Winter at 21 gr.40 | 


The fourth table for drawing of the azimuth lines, muſ{ 
itkewiſc be fitted for the altitude of the Sunne aboue the ho- 
rizon at euery azimuth,eſpecially when he comerh to the e- 
quator, the tropiques, and ſome orher 1ntermediat declina- 
tions, | 

It the Sunne be in the equaror, and ſo hauc no declina- 
£30n: 

As the (ine of g0gr. 
to the coline of the azimuth from the meridian: 


So the cotangent of the latirude, 
ro the tangent of the alticude at the equator. 


Thus in our latitude of 51 gr.30 #. at 99 gr.irom che me- 


r1dian, the Sunne will haue no altitudezac 80 gr.the alcitude 
: bb 2 wall 
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5 To find the altitude of the Sunne 


willbe7 gr.s2 mm; at7o grout will be 15 gr.30 ;; at Go gr. it 
i De 21 87.41 #9. - 

it the Sunne haue declinacion, the meridian altitude will 
> calily found as betorestor the table tor gayes and moneths, 


Andc forall other azimurhe. 


A: che fine ot the latitude, 
ro the fine of the dechnation: 

50 the coline of the altitude ar the equator, 
r0 the ſnc of a fourth arxe, 


Yen the latitude and dedination are both alixc 17 eli a- 
- -muths from the prime verticall vnto che meridian , adde 
1115 tourth arke ynto the arke of altitude at the equator. 

When the latitude and declination are both alike, and the 


:zimuch more then ge gr. diſtant from rhe meridian, cake 


hc alnmudeat che equator our of chis fourth arke. 

When the latitude and declination arc valike, take this 
fourth arke out of the arke of altitude ar the equator, fo ſhall 
you hauc the alutude of the Sunne belonging to the azt» 
much. 

Thus in our laiurude of 52 gr.30 m. Northward, if 1t were 
required to finde the altitude of the Sunne tn the azimuth 


of 60 gr, fromthe meridian, when the declination 1s 23 gre 


30 m.Norhward, you may finde the alticude art the equator 
belonging totiisazimurch co be21 gr.4T m. by the former 
Canon,and by this laſt Canon you may finde the fourth arke 
tobez8 gr.15 ms. Then becaulc the latitude and declination 
arc both alike ro rheNorthward, it you adde chem both 
zogethor, you ſhall hane 49 zre5 6m. for the altitude requi- 
cd. 

it the declination had been 23 gr.30m.tothe Southward, 
-ou ſhould then haue taken this tourth ark our of rhe ark at 
the cquator, which becauſe 1t cannot here bedone, 1t 18a 
figne that the Sunne is nor then aboue the horizon. Bur if 
you take the arke at the equator out ofthis tourth arke,you 
thall hauc6 gr.34 mn, tor the altitude of the Sunne when he 1s 


in 
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ter an) 4% imatih an37{ii!lhtie propoſed. 199 
in the aZunuci or 59 87,0031 00 N 701, 114 $29 27: frammene 
Sourh part ofthe meridian. [he ike reaton holderh for th 
reſt of thele alticudes, which may be gxtacred and {ot duvet; 
18 a table. 

T aftly when the Sun rifech or fotteth vpon any azimui}:, 
ro And his declination, 


As the ſine of 90 gr. 
__ co the coline of che latitude: 
So the coline of che azimuth from che incridian, 
co the {ine of the declination. 


And thus in our latitude of 51 gr.30 ,vwnen the azimuth 


15 80 gr.irom the meridian, the declination will be found to 


be6gr.12 m; it theazinmth be po gr. the declination will be- 


tound 12 gr.18 mit 6ogr, then i8 gr. $ ww. And {o for the 
reft, which may be allo {et downe in the Tabie. 


A Table for the altitude of the Sunn in the beginning 
of each Signe for enery tenth azimuth, in 51 gr. 
30 2m. of North latitude. 
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£20 The inſcription of the 4zimuths, 


That done, it you would draw the line of Eaſt or Welt, 
which 1s 9o gr.from the meridian, lay the ruler to the center 
A,and 3087.38 m.numbred in the quadrant from C roward 
B, andnotethepoinr where 1t crollcth the tropique of >; 
then moue the ruler to 26 gr,10 9.andnote where it crofſeth 
the parallell of TT; then co 14 gr.45 w. and note where it 
croſicth the parallel] of *; then to o gr. om, and you ſhal! 
finde it to crofle the equator in the point F;fo a line drawne 
through theſe points, ſhall ſhew the azimuth belonging to 
Faſt and Weſt. The like reaſon holdeth for all the reſt. 

Theſe lines being thus drawne;, it you ſer rwo ſighrs vp- 
on theline AC, and hang a thread and plummet on the 
center A,with a bead vpo the thread,rhe toreſide of the qua- 
drant ſhall be fully fnythed. 

Or in ſtead of rhe faue ſtarres before mentioned, you may 
place the Ne&arnall (deſcribed betore in the vie of the Se- 
oy, pa7.60.) on the backſide of the Quadrant, and fo alſo 
xt wall be fitted both for day and night, 
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The uſe of the Quadrant,and of the Ediptique, 20: 
CHAP: Ik 
 Ofthe: TV e of the Quadrant iN taking the altitude 


the Sunne, Moone, and Starres. 


Ae Quadranc is the fourth parc of a circle, dmided e- 
qually inco go gr.and here num: bred by 10,20. 30.&c. 

vnto 9ogr. each degree Rr {1bdivided into 4. 
L.itr vp the cenrcer of the Quadrant, to as the cread witty 
che plummer may play ealily by che {ide of 1t,and che Surnc 
bcames may palle through boch the ſights ; {o thatl re de- 
gorees cut by che thread, they what 1s the alcicude ar the time 

o! obſeranoon 25 may appearc by this example. 

Vpon rhe 14 day of Ppeth, abour noone, the Sun-beames 
: 
gra2o m. and this was the true meridian altitude of the Sun 
tor thar day 1n this our latitude of 51 27.30 2, for hich this 


Quadran: was made, 
Againegtowards three ofthe clocke in the afrernoone;the 
thread fell vpon 38 gr.40 m. and ſucl was che Sunn cs alt. 
as ar ciaat tume, 


CHAP. HE 
Of the Ecliptique. 


: Theplacs of the Sunne being ginen i0 ſrude 
hrs right aſcen(ion. 


He Ecliprique is here repreſented | oy the arke, fignrec 
with the charafters of the twclue S1gnes," ,c, T.%; Seach 
Signe being diuided vnequaliy into 3o gr. ana o ey ar tobe 

X eckoned| {rom the character of the Sion. 
/ Lec the thread be- Jaid on the place or the Sunn - in the 
Echprique 3 and the depzrecs which If CUTE 111 the Qua 

drant lhall be ihe rica uicenfion require 
cc A-« 


paſhng chrough both che tohres, the thread tell YE Fl. 
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2.5% Arno IR 


As if the place of the Sunne giuen be the fourth degree 
»f i, the thread Taid on this degree ſhall cur 62 degrees in 
he Quadrant, which 1s the right aſcen(jon required, 

B..- it che place of the Sunne giuen be more then go gr. 
from the beginning of y,, there muſt be more then 90 gy. al- 
towed to the right aſcen{ton;for this inftrument is bur a gqua- 


Grant: and (oit the Sunne be 1n 26 gr.of S, you ſhall finde 


che thread to jall in the fame place, and yer the right aſcen- 
bun tO Dcans gr. 


-, The right aſcenſion of the Sunne bting gigey, 
to fina hw place in tbe Ecliptique. 


Lct the thread be laid on the right aſcenſion in the Qua- 


drant, and it ſhall croile the place of the Sunne in the Echp- 
"1que, 245 may appcarc 113 the tormecr example. | | 


CHAR! I1IL 
Of the line of declination. 


s Theplace of the Sunne being giues 
to find hys declination. 


Helinc of declinatian 1s here drawne from the cence: 
' to the beginning of the Quadrant , and diuided fron: 
ihe beginning of V downward into 23 gr.30 mm. 

\ Let the thread be laid, and the beade fer on the place of 
Sunnem the ecliptique; then moue the thread to the line of 
declination,and there the bead ſhal fall ypon the degrees of 
che declination required, 

As if the place of the Sunne giuerr be the fourth degree 
of, the beace hiſt ſetto this place, and then moued to the 
tine of dechnatiun, ſhall there ſhew the declination of the 
Spare 2t that time to be 21 grfrom the equator, 


4 HA! 
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Thewſe of the circle of moneths and dayes, 20) 


2 The declination of the Sunne being ginen, 
to find his place in the Ecliptique. 


Let the thread and beade be firſt laid to rhe declination, 
and then moued to the Ecliptique, : 

As if the declination be 21 gr.the beade firſt (er to this de- 
clination,and chen moucd to the ecliptique,ſhall there ſhew 
the fourth of Z,the fourth of F,the 26 of 5,and the 26 of W; 
and which of theſe foure is the place of the Sunne, may ap- 
peare by the quarter of the yeare. 


CHAD. V. 
Of the circle of Moneths and Dayes. 


T* His circle is here repreſented by the arke, figtired with 

theſe letters, /, F, 4,4, 24,8c. fignifying =. ce moneths 
Ianuary,February,March, April,&c. each moneth being di- 
uided vnequally, according to the number of the dayes that 
are therein 


1 The day of the moneth being ginen, to find the 41t:- 
tnac of the Suune 4s noone. 


Letche thread be laid to the day of the moneth, and the 
degrees which it cutteth in che Quadrant ſhall be the meri- 


dian altitude required, 
As if the day giuen be the 15 of May, the thread Jaid on 


this day ſhall cut 59 gr.,30 m9. 1n the quadrant, which is the 
meridian altitude required. 


2 The meridian altitude being giuen,to finde 
che aay of the montth. 


The thread being ſet to the meridian altitude, doth aifo 


{21l on the day of the moneth, 
"oo As 


Fr 


ee ——C_—_— 


' w you "ny 4 *7 - x ws be . g i” : 
- ; m_- a. As ae I «+ HA TOR " 13,8F: _— 4 ; "_ ; 5 
en % g 4 : b > CIA * $f? » : bh LE "Poa. = 
_— — er TT NT TIS PR” DN os s 
. ? 4. — 
- » $&% - a P 8 


2%4 The wſe of the neure-lines, 

As it che alticude ar noone be 59 gr.zo m. the thread be- 
Ing fer to thus alrirude,dorh tal on the 15 day of May andthe 
9 of [uly ; and which of theſe two 15rhe true day, may be 


Enowne by the _ rer of the ycare, or by another dayes ob- 
{CYUULION. For ifthe altirude prouec grea arer,the chread wil fall 


onthe 16 day of Nay and the 8 of Tuly : or if it proue letler, 


the thread will tall on the 14 of May and the 10 of July; 


whereby the queition is tully anſwered, 


C HAP. VT. 
{)f the Elowre-lines. 


6; Bio at arke winch 1s drawne vpon the center of the qua- 
arant by the beginning ot declination,dotl: here repre- 
-enethe cquaror:thar arke which 1s drawne by 23 gr.30 #5. 
o! _" a:id 18 nxt aboue the circle of moneths and 
aves, y-preſenceth che tropiques: thoie lines winch arc be- 
teene the equator and the trop'ques, being vndiwuided and 
num bred a: the A by 6.7.8.9.10.11.12.acthe rropiquc 
by L.2.3 4. & C.au VEPTE {ent the houre-circles: that which 1s 
drawne irom 12 in che cquacor tothe nuddie of Iune,repre- 
{enceth the houre of 32 at noone In the Summer; and thoſe 
we FIG are drawn with it ro theright hand arefor the lioures 

{rheday in the Summer, and the houres of che night in the 
y incer. That vehick 1s drawht trom 121n the equator rothe 


-.:11dgle of Deceinber , repreſenteth che houre of 12 in the. 


YVintocr;and thoſe akiah are drawne with 1t to thelett hand, 
actor che houres of the day in the Winter, and the houres 
ot the mghe in the Summer; and of both theſe, chat which is 
Jrawne j:om 11 co rx, rack bor {1 in the forenoone, and x 
3 the atter von, That which 1s cravwne tro 2 ro 2,ſerucs for 
| > m the torenoon,& 2 in the afrernoon:tor the Sun on the 
ame day 15 abour the ſame height rwo houres before noon, 
FeESTe houres atrer noone. The like reaſon holdeth for the 
ret otche hours. 


1 The 
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1 The day of the montth,or the height at noone being 
knowne, to fine rhe place of the Swiviie 
mn the Echftique, 


The thread being laid to the day of the moneth, or the 
height ar noone,(for one gines rhe other by che tormer pro- 
polition)inarke where 1t crofleth the houre ot 12,and let the 
bead to that interſetion;then moue the thread till the bead 
tail on the ecliprtiquezand it (hall fall on the place of the Sun. 

As it the day giuen be the 15 of May, or the meridian al- 
ritude59 gr.30 wm. lay the thread accordingly, and pur the 
bead co the interſection of the thread with the houre of 12; 
chen moue the thread rill the bead fall on che echptique, and 
it thall there ſhevw the fourth ot I, the fourth of 7, the 25 of 
S, and the 26 of W; andwhich of thele 1s the place of rhe 
Sunne, may appeare by the quarter of the ycare, or another 
dayes oblcruation. 


2 The place of the Sun in the Ecliptiqne being knowne, 
to finde the day of the moneth,e7c. 


Ler the thread and beade be firit laid on the place of the 

Sunne in the Eclhiptique, and then moned to the line 
of 12, 
As if the place of the Sunnc given be the fourth of IT, rhe 
bead being laid ro this deyree,and then moued to the Nourc 
of 12, in the Summer, the thread will tall on the x5 day of 
May,and the 9 of [uly; orif ir be moued ro the houre of 12 
in the Wincer,thechread wiliall on the 6 of January aud che 
r6 of Nouember; which of theſe 1s the day of the monetrh re- 
quired, inay appeare by che quarter of rhe yeare. 

In this and the former propolicions, you haue rwo waye: 
rorecifie the bead, by the place of che Sunne,and by re Jay 
of rhe monerth; the better way is by the place of the Sun 1 , 
for in the other the Leap-ycare may breed ſome {mail witte- 
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206 Toe wſe of the howye lines. 


There is yet.2 third way, For the Sea-men hating a table 
for the declination on each day of the yeare,may ſet the bead 
rhereto in the line of declination. 


3 Tie houre of the day betng gruen to find the ailitude 
of the Sunne abenuc the horizon. 


The head being et tor the time by either of the three ways, 
ict che thread be moued from the houre of 12 toward the 
line of declination,till the bead fall on the houre giuen; and 
the degrees which it cuts in the Qnadrant,ſhall ſhew the alti- 
:ude of the Sunne ar that r1me. 

As if the rime ginen be the tenth of April,the Sunne bes 
ing then in the beginning of &,the bead being re&ified, you 
'hail inde the height at noone 50 gr.o we. at 11 in the mor- 
ning 4$ gr.12 m. at1o burqzgr.12m. at 9 but 36 gr. at 8 
but 27 gr.;0m. at7 but 18 gr.18m. at6 butg gr. at 5 it 
meercth with the line of declination,and hath no altitude at 


all,and therefore you may think it did riſe much about that 


houre 

Then if you moue the thread again from the line of de. 
clination toward the houre of 12,you ſhal find thac the Sun 
is $gr.33 .bclow the horizon atq in the morning, & neare 
16 gr.ar 3,and 2197.5 198,4t 2, and 25 gr.q0m,atl, and 27 
gr.ac midnight. 


4. The altituds of the Sunne being ginen,ts fide 
the houre of the day. 


The alritude being obſerued as before, let the bead beſet 


' forthetime, then bring the thread to the altitude, ſo the 


bead ſhall ihew the houre of the day. 

As1i the 30 of April hauing ſet the bead for the time,you 
ſhall tinde by che quadrantthe altitude ro be 36 gr. the bead 
at the ſame time will fall ypon the houre-line of 9 and 3: 
wheretore the houre 159 in the forenoone, or 3 in the after= 


10one. It che altitude þe neare 40 gr. you ſhall fladthe bead 


at 


EEO Are 


_ . PE PET.” <A CER OL "EY » 4 
_—_ Lc ea ACS: HE Fe +$8 T 2 Y 2», © MO Wh 3 
_— ESLLETS W 5 ates det 


DE 


The wvle »fthe h: ure. lines. 207 


at the ſame time to fall halfe way berweene the houre-lins 
of gand 3, and the houre-line of to anda: wherefore it 
mult be either balte an houre paitg in the morning, or haltc 
an houre paſt 2 in the afternoone;and which of thcfe is.the 
erue time of the day, may be foone knowne by a ſecond ob- 
ſeruation : for if the Sunne riſe higher, it is the forcnoone; if 
it become lower, ir 15the afternoone, 


5 The houre of the nicht being ginen,to find how mach 
the Sunn 15 below the horizon. 


The Sunne is alwayes ſo much below the horizon at any 
houre of the nighc, as his oppoſite point is aboue che hor1- 
zon at the like houre of the day; and chereforc the beade be- 
ing ſet, ifthe queſtion be made of any houre of the nighr 
in the Summer , then moue ic to the like houre of the day 
an the Winter, if of any houre of the night in Winter, then 
moue 1t to the like houre of the day in Summer ; 1o the de- 
peek which the thread cutteth in the Quadrant ſhall ſhew 

ow much the Snnne is below the horizon ac that time. 

Asifit be required to know how much the Sunne 1s be- 
flow the horizon the 10 of April at 4 of the clock in che mor- 
ning; the bead being ſet to his place according to the time 
in the Summer hourecs, bring it to1q of the clocke 11 the at- 
rernoone inthe Winter houres, and ſo ſhall you finde the 
rhread to cut 8gr.and about 30m. in the quadrant 3 and fc 
muck 1s the Sunne below the horizon at that time, 


6 Thedepreſſion of the Sunne ſuppo(ed,to gine the hour? 
of the aig ht with ws, ov the houre of the day 
£0 Our Antipodes, 


Here allo becaul: the Sun is fo much aboue tiie horzo:: 
at all houres of the day, as his oppolice point 1s below the n0- 
11z0n at the like houre of the night; therefore firit fer 11.5 
bead according tothe time, then bring the thread to the de- 
gree .of the Suns deprefiion below the horizon, fo ſhall che 


j 
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208 The wvſe of the houre-lines. 


bead fall on the contrary houre-hnes, and there ſhew the 


houre of the night in regard of vs, which 15 the like houre of 
the day to our Antipodes, 

As if tne 10 of April the Sunne being then in the begin= 
ning of &, and by ſupooſition 8 gr.20 m, below the horizon 
1m he Fat, jrberequired ro know what time of the nigh» 
C35; fittt jet the bead according to the day in the Sunme* 
houres, then brins che thread ro $gr. 30 min the quadrant, 


fo fall the bead tall among the Winter houres, on the line - 


ot of the ciocke 1n the atrernoone: wheretore to our Anti- 
DOgcs It 154 Of the clocke 1:1 thezr attcrnoongand to ys 1t 1; 
: Oy = . | ” 

Feng of the clocke in the morning. 


7 The time of the yeave or the place of the Sunne 
berno cinengto find the beginning cf day- 


breake,ana end of (at-light. 
Clit propoſition differech hittle from the former : for the 
4 2 : '; & 
diy 8 fad robegm to breake,when y Sun comerh to be bu: 
x $gr. below our horizon. in the Eaft, and ewi-lizhr to end 


'vehen 1t 18 gorren 18 er. below the horizon in the Weft: 


«hereforeletthe bad be ſet for therrme, and then bring 
:hechreadto 18 gr.in the quacrant, {o ſhall the bead fall on 
hecontrary houre-lincs, and chere ſhew rhe houre of ty1- 
ſit as before. 

So iti be required to know at what time the day begins 
\o hreake on the tenth of April, the Sun being then 1n the 
bea12mme of x; firſt ſer the bead according to the rime 1n 
1 Srnmer houres, and then bring the thread ro 18 gr. 1!1 
heqgued anc ſo ſhall the bead taji among the Winter houres 
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a little n41e then 2 quarter betore 3 1 the wWorning; and 
Hat is the mie whenthe day begins ro break vpon the tenth 
of April, 
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The wſe of the Horizon, 280 
CHAP. VIL 
Of the Florizon. 


He Horizon 1s here repreſented by the arke drawne, 
from the beginning of declination towards the end of. 
February, diuided vnequally,and numbred by 10.20,30.40. 


1 The day of the moneth,or theplace of the Sunne be. 


ing knowne, to finde the amplitude of the 
Sunnes riſing and ſetting. 


Let the bead reftfied for the time, be brought to the ho- 
c20n,and there it ſhall ſhew the amplitude required. 

As if the day giuen be the 15 of May,the Sunne being 17 
the fourth degree of m,the bead reQtified and brought to the 
horizon,ſhall there fall on 35 gr.8 9.ſuch is the amplicude of 
the Sunncs riſing trom the Eaſt, and of his ſetting from the 
Weſt ; which amplitude 1s alwayes Northward when the 
Sunne 1s in the Northerne Signes, and when he js in the 
Southward Signes alwayes Southward. 


2 The dayof the weneth, or the place of the Sunne 
being g1uen, to finde the aſcenſio- 


wall difference. 


Let the bead reQtified for the tune, be brought to the ho- 
rizon, ſo the degrees cut by the thread in the quadrant,ſha!! 
ſew che difference of aſcenfions. 

As if the day giuen be the 15 of May,the Sunne being in 
the fourth degree of I, letthe bead beretified and brought 
ro the horizon; {fo ſhall the thread in the quadrant ſhew the 
aſcenlionall difterence to be 28 grand abour.50 m, 

Vpon the atcenſionall difference depends this Corollaric, 


dd 7s 


i To fiadthe honre tf the night ty the ftarres, 


"Y [© find * *he houre of the ri/in? aid ſetting of the SUR, 
and therecy the tenth of the day and night. 


The time ot the Sunnesrifing may be guelled at bythe 

3 ofthe Jaſt C.ip, bur here by che aicenfjonall difference ir 

Ni ay be becter tound,and thar to a minute of t1me. For if the 

acenſjonall differerſce be conuerred into time, allowing ar; 

houre for lg gr. andgq mimares of an hourc for each degree, 

ir ihewerh how long the Sunne riſeth before lix of the clock 
191 1he Summer, and afer lix in the Winter, 

As it rhe day ymien be che rg of Mav,the Sunne being 5 

- fourth of i, and his aſcentionall difference tound as be- 


tore 23 gr.50 10; : > conucrted into time, makech 1 ho, and 


[On natinorethen 55 7.0t an houre : wherefore the Sun 
it that En regard it was Summer,roſe x ho.andtull 55 m. 
hetorc 6 of the clockczand fo hauing the e Quanritie of the {e- 
11d mrnall arke, the cngeh ot the day and night need no! 


2c rn knowne 
CHAP. VIII. 


Df the five Starvres. 


—> 


7 Might haue put m19ore Starres, but theſe may fuſhce to: 
of te finding of the Jouce of chenight at- all times of the 
e:and firlt I make choice of Ala Pe gafr, a itarre in the 
emitic of the wing of Pegaſis,in a: It wants but 6 mt- 
31uces of time of the beginning of V; bur becauſe it 1s but of 
ce jocond magiitude, and not alwayes to be {eene, I made 
choice of toure more, one tor cach quarter of the Echp- 
Uquezas 0) Geonulus's tne Buls eyc,whole right aſcenſion con- 
uerced ito nes 4 h9.15 mzthen of Cor it. the Lions hearr, 
whote right afcenſiþn is 9 bp. 48m; next of Arttaru,whoſec 


right af; {cenſion is 1 ; H.58m; and laſtly of eAqwila, or the 


Vulrures hearr, whoſe right Meenon ; 1519 H.33m, Theſc 
fac {tarrcs bake all of Them Northern declination; and if any 
others. ſome of rheſe will be (gene at all rimies of the yeare, 


The 
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To frad the houre of the nieht by theftarres, 21: 


The yſe of them 1s, 


The altitude of any of theſe fiue Starres being tnowne, 
to find the houre of the night, 


Firtt put the beade to the ſtarre which you intend to ob- 
ſerue, take his altitude , and finde how many houres he 1x 
from the mertdian by the fourth Prop,of the {ixt Chap; rhen 
out of the right atcen{ion of the ſtarrc, take the right aſcen« 


flon of the Sun connerted into houres,and marke the diffe- 


rence for this difference being added co the obſerued houre 
of the ſtarre from the meridian, ſhall ſhew how many houres 
che Sunne is gone from the meridian, which 1s in ctie&t the 
houre of the night, 

As it the 15 of May, the $unne being 1n the tourch of IT, 
thould fer rhe beade ro eArttarxms, and obſeriting hisaltitude 
ſhould find him to be in the Wett abour 52 gr. high, and the 
beade to fall on the houre-line of 2 atternoone, the hourc 
would be 110,50 m.paſt noone,or 10 m. ſhort of midnight. 

ForG2 gr.the righr aſcenſion of the Sunne,conuerted 1n- 
cotime,makes 4 h6.8 ww. which if we take our of 1; ho.5s 55. 
theright aſcen{ion of efrftnras, che difference will be 9 ho. 
50m. and chis being added to 240.che obferned dittance of 
er Furus from the meridian, ſhewes che houre of chetnohir 


ro belt ho.5o w. Another example wil makeal! more plaine, 


If the 9 of Tuly the Sunne being then in 26 gr.ot S, [ 
ſhculd ſet the beade to Ocnlns '&, and obſcruing h's alticude 
ſhould find him to be 1n che Eatt abour 12 gr. high, and the 
bead to fall on the houre-l:ne of 6 betore noone, which 15 
18 ho.paſt the meridian, the houre of the night would be 
better then a quarter paſt 2 of the clocke in the morning. 

For 118 gr.che tight afcen{ion of the Sun,conurcrted into 
rime,makes 7 h9.52 m; this taken our of 4 ho.1y5 ws. the right 
a{cenljon of Oczlws&, adding a whole circle, (tor ocherwile 
there could be no ſubtraction) che difference will be 20 ve. 
23 mn, and this being addedto 18 hewhich was the obſerned 


diitanceof Ocalius & from the meridian, ſhevwes that the Sun 
FR 
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212 The {2 of tve Azimath lines. 


(abating 24 bo for tie whole circle)is 14 97.23t.pait the 1c 


: - _ - > J | 
-idtan,and therefore 23 wpaſt z ofthe clock in tnemorning. 


Of the Azimuth tmes. 


Hoſe lines which arc dravwic betweene the equator any 
the tropiques,01 that ide of the quadrant which 15 nca- 
zeſt yoro the fights, and are nuinbred by ic.20.30.&c. doe 
repreſent che a/inzmuths,the verermoſt to the Jett hand repre- 
zenterh the meridian , that viaich 1s numbred with 10 the 
xc1th azimuth tromchemeridian, and that which 1s num- 
bred with 20 the twentith , and fo the reſt, Thoſe lines- 
which ace drawne trom the equator to the left hand , doe 
ſhe the azimuth 1m the Summer; and thoſe other co the 
cight hand, do ſhew. the {ame inche Wincer. The vſe of them 
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1 The azmuth whereon the Sunne beareth from VS 
being, knowne, to finathe altitude of the Sur 
4boue the horizon. 


Firit let tne bead be (et tor the rime,as1n the former Chap - 
eo, then moue the thread vnrtill the bead fall on the azi- 
mmurhs fo tie degrees which the thread cutterh in the qua- 
arant,ſhall ſhew che altitude of the Sun ar that time. Where. 
you are co obſerue, that ſeeing the azimuths are drawne on 
Merghe fide of the quadrant, you arc alſo to begin to num - 
ber the degrees of the Sunnes alticude from the right hand 
rowerd the lett, Asit the fights hid been tet on the line A B, 
and you had turned yourright hand cowards the Sunne in 
obferuing ot his alcicude, contrary co.our practiſe in the for- 
Mer Chaprer, : "AF 

As 1t che cime glen were the 2 of Auguſt, when the Sun 
hath about x 5 gr.0t Norch declination, you may let the bead 
for the tune, {0 you ſhall knd che height ar noone _ che 

unnc. 
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The vſe of the Azmmth lixes, 213 


Sunne 1$in the So 4ch, ro be 53 2r.30 w. when he is 10 ar, 
from che South 53 gr.10 m, when 20 gr.cheq aboars 2 97.8 #8. 
witzen 30 gr. then 50gr.20 mm. when 40 gr. then 47 71.43 m, 
when 59gr. then44 or.12 9, when 60 zr. then 39 2r.35 #s. 
when 70 gr.then 33 gr.50 98. wacn $9 gr.chen 27 go. when 
he is in the Eaſt or Weſt go gr.from the meridian,then is the 
heigh: neare 19 gr.20 m; when he comes to be Ioo gr. then 
IT gr,157, Wien 110 gr.then 3 gr.20 w;and before he com- 
mern to the azimurh of 120 gr, he hath no alcitude.For the 
Sunne hauing 15 gr.of North declination,will rife and ſer : 
114 gr.34m.troi the meridian... 


2 The altitude of the Sungt being giutn, to find 
on what azimuth he bearath from ws. 


Let the beade be ſer for the time, and che alticude obſct- 
ued as before; then brins the threal to the complement of 
that altitude,fo the bead ſhall ſhew the azimucl1 required. 

As if the ſecond of Auguſt, hauing ſet the beade for the 
:1me, you ſhall find the altitude ofthe Sun to be I9 gr.20 mm. 
remoue thethread vnto 70 gr.q0 m. the complement of che 
altirude z or, which is all one, to 19 gr.20 ». from the right 
handtoward the lefr,and the bead will fall on the line of 90 
gr. from the meridian, And therefore the point whereon the 
Sunne bearcth from vs,is one of thefe two, either due Faft 
or due Wetit . And which of theſe isthe «true point of the 
rompatle, may be foone knowne by a tecond obſeruation: 
tor if the Sun riſe higher, it is the forenoone ; if it þe lower, 
1t is the afternoone, 

By kxnow1nig the azimuth or point ot the. compaite whereor: 
he Sunne bearech from vs, it is eaſe ro finde, 


A meridian line; and thue>y 
The coaſting of the Countrey. 
The ſite of a buildtap, 
The variation of the Compa(ſe. 
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14 7 he oſe of the Onzarat. 


Az if che tecond of Auguſtin the atternoone,] ſhould find 
by che height of the Sunne that he beares trom me 60 gr, 
tram the mer:dian toward the Weſt; then there being go gr. 
belonging to cach quarter, the Weſt will be 3o gr. to the 
7ghthand, tlic Eaſt is oppolite to the Weſt , the North and 
Touth lie equally berweene them. 


; CHAP, x. 
Of the Vuadrat. 


T He Quadrar hath two tides diuided, the other two fide: 

next the Centcr may be ſuppoſed to be dinided, cacti 
2tiheminto 190 equal parts: of the ſides duided, that which 
nextthe honzontall hne containes the parts of right ſha- 


Horne other next the [ights,the parts of contrary ſhadow, 
nc vic of the Quadract 15, 


1 .1nypornt being giuen, to finde wither it bc 
lexcll with the eye. 


{ittvp the center of the quadrant, ſo as the thread with: 
the plummet may play eafily by the 11de of jt ; chen looke 
chronghthe fights to the place ginen : for now 1t the thread 
fralltall on 4 B che horzonrall Iine,then 15 che place gruen 
tcenel with the eye:buc if it ſhalfal wichin the ſaid line on any 
ofthe dmitionthen jtis higher; 1t withour, then it 15 lower 
then the leue!l © the eye, 


2 To find a1teight aboue the Ieurll of the eye, or 
4 a1 lance at one obſernation. 


i ooke chrono 1 the fights ro the place, going nearer 01 
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7; farther from 2c nil] the chread tall on 100 parts 1n the quadrat 
orgs grin the quacrant, fo {hall che height of the place a= 
+ — bourrl leuellot the eye,be cquallto the diſtance between 


the place and the eye.: 
It the chrcad fall on 50 parts of aright ſhadow, the height 
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1s but halte the diſtance: if it fall on 25, it 18 a quarrer of the 


diſtance:if on 75,it is three quarters of che diftance, For as oft 
33 the thread falleth on the parts of right ſhadow, 


As 100 to the parts on which the thread failerh: 
So 15 the diſtance to the height required, 
And on the contrary, 
As the parts cur by the thread are to 10: 
So the height wnto the diſtance. 

But vehen the thread ſhall fall on the parts of contrary (h4- 
dow: if 1t fall on 50 parts, the height 15 double vnto the di- 
tance; it on 25,it :5 toure times as the diſtance, For as of a« 
he thread fallech on the parts of contrary ſhadow, 

Asthe parts cut by the thread are vnto 100: 
So 15 the diitance vato the height, 

And on the contrary, 
As 100 arevnto the parts cut by the thread: 
Soistheheighrtvnto rhe diltance, 

And what 15 here ſaid of the hezght and diſtance ihe ſame 
may be vnderitood of the herght and {hadoyy, 


3 Tofand aheight or a diffance at two ov/eruations, 


Asif the place which 1sto be meaſured migke not otacr- 
VWile 
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216 The vſ/e of the Quadrat, 


wiſe be approched,& yet jt were required to find the heighe 
B C.and the diſtance : firſt if I make choice of a ſtation at F, 
where the thread may fall on 100 parts in the quadrat, and 
45 gr.1n the quadrant, the diſtance A B will be equall to the 


. 


iciohe BC; then if T go tarther mm adired line with the 


1 former diftance, and make choice of a ſecond ſtation at D, 
| JT vherethe thread may fall on 5o parts of right ſhadow, the 
4 £1itance BD would be double to the hedafir BC: wherefore 
oi. I may meature the difference betweene the rwo (tations &C 
J arid D,and this difference A D will be equall both to the di- 


tance A B and the height BC. 

Or it I cannot make choice of ſuch ſtations, I take ſach as 
{ nay, one at D,wihere therhreadfalleth ar 5o parts of righc 
'hadowzthe fecond at E,where it falleth on qo parts:andftp- 
»oling the height B C to be 100, I find that 


As 5o partsarevnto 100,the {ide of the quadrar: 

$0 10c the ſuppoſed height,vnto 200 the diſtance BD 
And a5 40 parts,at the ſecond ſtation,vynto 190: 

zo 100 the ſuppoled height,vnto 250 the diſtance BE, 


YLVherforc the difference between the ſtations D & E ſhould 
;cemeto be50; and then it in meaſuring of it, I ſhould find it 
to be either more or lefle, the proportion will h51d, as from 
the ſuppoſed difterence to the meaſured difference, fo from 
hcghr to height, and from diſtance to diſtance, 

As it the ditFexence between the two ſtations D and E be- 
ing meaſured, were found to be zo. 


As 50 the ſuppoſed difference, vnto 3 o the true difference: 
So 100 the ſuppoſed height; vnto 6e the true height, 

And2co the {uppoled diftance,vnto 120 the true diſtace: 
And 250 at the jecend ſtation,ynto I50 the diſtance B E, 


The like reaſon hoſdeth in all other examples of this kind: 
118 and if an'Index with fights were ficted to turne vpon the 
i Center, it might then ſerue by the ſame reaſon for the find- 
| ang of all other diſtances, 
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